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>< Aviation research takes to the 
air every day at Sperry. In thousands 
of flights, engineers obtain accurate 
data to test current developments in 
aviation . . . anticipate needs for new 
equipment. This continuous research 
helps the airlines cut operating costs 
... Make air travel more and more 
attractive .. . increase passenger and 
cargo loads. 


>< The “Flight Center’ at 
MacArthur Field, Long Island is sup- 
ported by the entire Sperry research 
and engineering organization. These 
groups — working with the research 
facilities of the airlines— constantly 
strive to develop aviation equipment 
that increases schedule reliability and 
confidence in air transportation. 


>< A specific example of Sperry- 
Airline research cooperation is the 
Engine Analyzer—a “trouble shooter” 
that checks engine performance 
during flight, saves valuable time on 
the ground. The idea of the Engine 
Analyzer originated with an airline, 
was developed by Sperry with their 
cooperation. 

>< And from knowledge of airline 


requirements, gained in actual flight, 
Sperry has developed other equip- 


GD SPERRY GYROSCOPE COMPANY 


DIVISION OF THE SPERRY CORPORATION © GREAT NECK, Nf. 


NEW YORK - CLEVELAND - NEW ORLEANS 


+ LOS ANGELES 


ment such as the Sperry A-12 Gyro 
pilot* for smooth, level flight . .. the 
Automatic Approach Control to guide 
every airliner safely down to the rur- 
way eee the Gyrosyn* Compass and 
other flight instruments for accurate 
information on position and direction. 


>< Meanwhile, Sperry research and 
engineering development laboratones 
are working on tomorrow’s aviation 
problems while finding new and better 
solutions to today’s. 


*TRADEMARK REG. U. S. PAT. OFF 


SAN FRANCISCO - SEATTLE 
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4 No longer are DC-3's device, developed for 
restricted to the use of the CAA by Goodyear engi- 
multi-strip airports. Today, they neers, is now approved for DC-3’s. 
can operate successfully in and out See what new fields of business 
of single-strip fields, regardless of the new Goodyear Cross-Wind 
wind direction, thanks to the landing wheels will open up for 
y A-12 Gyro- Goodyear Cross-Wind landing your fleet. Write for com- 
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- SEATTLE MORE AIRCRAFT LAND ON GOODYEAR TIRES THAN ON ANY OTHER KIND 


Cross-Wind landing wheels caster 
through 15° arc on either side, 
permitting ship to weathervane 
automatically into relative wind 
as wheels roll directly down the 
runway. 


Now approved for DC=3’s—The Goodyear CP0SS-WNY Landing Wheel 


wheels. This amazing plete information. to: 


Goodyear, Aviation Products Division. 
Akron 16, Ohio or Los Angeles 54. 


California. 


We think you'll like 
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ADAPTABILITY - ANOTHER IN A SERIES OF MESSAGES ON COMBUSTION TYPE HEATERS FOR AIRCRA 


heat wherever you want if... 


in flight | or on the ground 


It is never too early in the design stage to call in your 
Janitrol representative. He’s a good man to know. 


mich st If the aircraft you are working on has any of the heating 
2 Engine warming problems shown above, you'll find your Janitrol representative 
.H , right off 
3 Chachiacdaiees: tp a good man to haw e may be able to supply, right o 
the shelf, a heater ideally adapted to your requirements, 
4 Windshield de-icing which you may have regarded as special. He can show you 
5 Sine new proof of the high altitude performance of Janitrol 
heaters. He can draw on the wealth of development, testing, 
and production experience of his organization, which has 
7 Cockpit for years furnished Janitrol heaters for scores of fine military 
8 Flight deck and commercial aircraft . . . from the smallest to the largest. 
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Wing and empennage anti-icing 


Ae 

Do! 

con 

ly 

a. 

$/ ge Rat 

19 

dea Pu 

Pa 

Ed 

A 

AIRCRAFT AND AUTOMOTIVE HEATERS wile the oolong 
St 

E 

e 


AIRCRAFT - AUTOMOTIVE DIVISION 'e SURFACE COMBUSTION CORP., TOLEDO 1, OHIO 


New York, N. Y., 225 Broadway © Kansas City, Mo., 950 Dierks Building © Los Angeles, Calif., 536 Petroleum Building ® Son Francisco, Calif., 1150 Folsom Street 
Central District Office, Engineering Development and Production, Columbus, Ohio © Headquarters, Toledo, Ohio 
9 


a 
6 


ng 
ntative 
ff 


1, OHIO 


Cover—Aerodynamics Session, Seventeenth Annual 
Meeting, Hotel Astor, New York. 


Editor 
Welman A. Shrader 


Technical Advisers 
Hugh L. Dryden Robert R. Dexter 
S. Paul Johnston 


Associate Editor 
B. H. Jarck 


News Editor 
Randolph Hawthorne 


Reviews Editor 
John J. Glennon 
Asst. Reviews Editor 
Lyons T. Carr 


Manager 
Joseph P, Ryan 


Manager, Western Region 
James L. Straight 
6715 Hollywood Blvd., Los Angeles 28, Calif. 


SUBSCRIPTION RATES 


Aeronautical Engineering Review: United States and 
Possessions, 1 year, $3.00; single copies $0.50. Foreign 
countries including Canada (American Currency Rates), 
year, $3.50, single copies, $0.50. 

Entered as second-class matter at the Post Office, Easton 
Pa., April 29, 1942. Acceptance for mailing at a Special 
ad Postage as provided for in the Act of August 24, 


publication Office: 20th & Northampton Streets, Easton, 
a. 


Editorial Office: 2 East 64th Street, New York 21, N.Y. 


Notices of change of address should be sent to the Institute 
at least 30 days prior to actual change of address. 


Statements and opinions expressed in the Aeronautical 
gineering Review are to be understood as individual 
expressions and not those of the Institute. 


Copyright, 1949, by the 
Institute of the Aeronautical Sciences, Inc. 


ENGINEERING 
REVIEW 


AERONAUTICAL | 


Vol. 8 MARCH, 1949 No. 3 


Articles 


The Berlin Airlift . . Major Gen. Laurence S. Kuter 


Dr. Reichelderfer on **What Aeronautical Scientists 
Are Doing About the Weather”. .....+.... 


1.A.S. Seventeenth Annual Meeting. Technical Ses- 
sions—PartI ..... Dr. Alexander Klemin 


Trends in the Application and Maintenance of Turbo- 
jet Engines. . R. P. Kroon and R. B. Rogers 


Reviews 


Personnel Opportunities... .. 
1.A.S. Corporate Members... ss 


Published Monthly by the 
Institute of the Aeronautical Sciences, Inc. 


24 


42 
48 


{ ace if? 
i 
Ste & 
7 
4 
esting, 
ias 
litary 
est. 
50 
51 
93 
3 


This is an actual photograph of the flow pattern of air moving at twice the speed of sound, 


TWICE THE SPEED OF SOUND 


> A small-scale model of a ram jet 
inlet is mounted in Wright's super- 
sonic wind tunnel. As the air flows at 
mach No.2 (twicethe speed of sound) 
through the tunnel. schlieren appa- 
ratus—an optical instrument — ac- 
curately photographs the influence 
of the jet’s body lines upon the flow 
pattern of the air. The oblique lines 
in picture represent shock waves 
created by impact of body on air. 

> These schlieren pictures provide 
valuable new data on the phenome- 


non of comp essibility—a condition 
that exists at the speeds attained by 
jet and rocket propelled aircraft and 
guided missiles. 

> From them, Wright design engi- 
neers can determine the most effi- 
cient passage shapes for ram jets and 
other types of supersonic power 
plants. 

> Another example of the integrated 
research that enables Wright Aero- 
nautical to provide better power 
plants for the aviation industry. 


POWER FOR AIR PROGRESS 
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A Record of People 


News 


of Interest te Institute Memtbers 


Annual Business Meeting 
of the Institute 


Reports of President, Treasurer, and Director 


HE SEVENTEENTH ANNUAL MEET- 
ee of the members of the Institute 
was held at the Hotel Astor, New York, 
January 26, 1949. W. A. M. Burden, 
President of the Institute, presided. 

Elmer A. Sperry, Jr., Teller, reported 
that he had received and counted 961 
valid proxies for voting at the Annual 
Meeting—a quorum of the voting mem- 
bership. Charles H. Colvin, Chairman 
of the Nominating Committee, placed 
in nomination the following members 
for election to vacancies on the Council: 
W. A. M. Burden, John K. Northrop, 
J. L. Atwood, C. J. McCarthy, G. S. 
Schairer, Elmer A. Sperry, Jr., and Earl 
D, Osborn, for a term of 1 year each; 
Preston R. Bassett, Luis de Florez, 
Sherman M. Fairchild, J. S. McDon- 
nell, and R. G. Robinson, for a term of 
3 years each; and the following area 
councilors for a term of 1 year each: 
Eastern Area—D. R. Shoults and H. 
Russell Young; Central Area—Willson 
H. Hunter and George H. Tweney; 
Western Area—R. G. Folsom and Willis 
M. Hawkins. On motion duly made, 
seconded, and carried, they were unan- 
imously elected. The following were 
nominated and elected in like manner to 
serve on the Nominating Committee for 
1949: Preston R. Bassett, Chairman, 
Charles H. Colvin, Smith J. De France, 
Hall L. Hibbard, J. C. Hunsaker, Clark 
B. Millikan, John K. Northrop, and 
T. P. Wright. 

The Annual Reports of the President, 
Treasurer, and Director were read and 
approved. (See the following pages for 
the complete reports.) 

The Secretary presented a list of 
honors conferred by the Institute in 
1948 as follows: 


The Sylvanus Albert Reed Award to 
George W. Brady, Chief Engineer, 
Propeller Division,. Curtiss-Wright Cor- 
poration; The Thurman H. Bane Award 
to Col. James M. Gillespie, U.S.A.F. 
(ret.); The Robert M. Losey Award to 
Paul Armstrong Humphrey, Meteorolo- 
gist, U.S. Weather Bureau; The John 
Jeffries Award to W. Randolph Love- 
lace, II, M.D., Head of Section on 
Surgery, Lovelace Clinic; The Octave 
Chanute Award to Herbert H. Hoover, 
Head, Langley Flight Research Opera- 
tions, N.A.C.A.; The Lawrence Sperry 
Award to Allen E. Puckett, Chief, Wind 
Tunnel Section, Jet Propulsion Labora- 
tory, California Institute of Technology ; 
and the Wright Brothers Lecturer, Abe 
Silverstein, Chief, Wind Tunnel and 
Flight Division, Lewis Flight Propulsion 
Laboratory, N.A.C.A., who spoke on 
“Research on Aircraft Propulsion Sys- 
tems.” 


Honorary Fellowship in the Institute 
to: American—Clark B. Millikan, Act- 
ing Director, Guggenheim Aeronautical 
Laboratory, California Institute of Tech- 
nology; Foreign—Capt. J. Laurence 
Pritchard, Secretary, The Royal Aero- 
nautical Society. 


Fellowship in the Institute to: Amer- 
ican—H. Julian Allen, Aeronautical 
Engineer, Ames Aeronautical Labora- 
tory, N.A.C.A.; Maurice A. Biot, Pro- 
fessor of Applied Physical Sciences, 
Brown University; Francis H. Clauser, 
Chairman, Aeronautical Department, 
The Johns Hopkins University; Oliver 
P. Echols, President, Aircraft Industries 
Association of America; C. C. Furnas, 
Director, Cornell Aeronautical Labora- 
tory, Inc.; Carl Kaplan, Chief, Physical 
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Charles H. Colvin, Chairman of the Nom- 
inating Committee. 


Research Division, Langley Aeronau- 
tical Laboratory, N.A.C.A.; Galen B. 
Schubauer, Chief, Aerodynamics Sec- 
tion, National Bureau of Standards; C. 
Richard Soderberg, Professor and Head, 
Mechanical Engineering Department, 
Massachusetts Institute of Technology; 
F. L. Thompson, Chief of Research, 
Langley Aeronautical Laboratory, N.A. 


National Meetings 
Calendar 


March 18 Flight = Propulsion 
Meeting, Cleve- 
land 

April 29-30 — Personal Aircraft 

Meeting, Wichita, 
Kan. 


|.A.S.-R.Ae.S. Con- 
ference, New York 


May 24-26 


July 21-22 Annual Summer 
Meeting, Los 


Angeles 
For details see page 77 
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C.A.; Foreign—S. Goldstein, Professor, 
Department of Mathematics, University 
of Manchester, Manchester, England. 

The Secretary announced thet the 
Council had elected the following 


ENGINEERING 


officers of the Institute for 1949: Presi- 
dent, W. A. M. Burden; Vice-Presidents, 
J. L. Atwood, C. J. McCarthy, G. S. 
Schairer, and Elmer A. Sperry, Jr.; 


Director, S. Paul Johnston; Assistant 


REVIEW- 
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Director, James L. Straight; Treasurer 
Earl D. Osborn; Secretary, Robert R 
Dexter; and Controller, Joseph J, 
Maitan. 

ROBERT R. DEXTER, Secretary 


President's Report, 1948 


HE YEAR 1948 has been one of satis- 

factory growth for the Institute in 
spite of the relatively low level at which 
the airplane industry has been operat- 
ing. Particularly gratifying is the fact 
that our staff has been able to increase 
the services of the Institute to members, 
while operating within a budgetary 
limit keyed to reduced industrial ac- 
tivity. During the year, net member- 
ship has increased, dues have been paid 
promptly, and an all-time record has 
been established in the number of Sec- 
tion and Student Branch meetings held. 
Two new Sections have been inaugu- 
rated in the past 12 months—one at 
Chicago, the other at Columbus. 


This year, small increases in dues for 
certain membership classifications have 
been made and found acceptable by the 
membership at large, and a logical and 
uniform structure of corporate dues re- 
lated to gross aeronautical sales has 
been established and likewise found ac- 


OR THE YEAR ENDING September 30, 

1948, the Institute had an income of 
$275,957.43 with expenses totaling 
$278,910.95. Therefore, we had a defi- 
cit of a fraction more than 1 per cent of 
income or $2,953.52. This small deficit 
was caused principally by increased costs 
of about everything. For example, the 
REvVIeEw cost $7,000 more to publish than 
last year. General operating expenses 
were up $4,000. 


Our last year’s small loss could have 
been eliminated by reducing the Insti- 
tute services to industry and its engi- 
neers. However, these are times when 
Institute services should be increased, 
not reduced. By having the Institute 
assemble data at one source, individuals 
and companies are able to secure in- 
formation at a portion of the cost of 
maintaining individual data sources. 
As an additional service this year, we 
issued the ROSTER OF MEMBERS at a net 
cost of only $500 including printing, 
editorial, promotion, etc. Another new 
service, the AERONAUTICAL ENGINEER- 


ceptable by Corporate Members. A 
continuation of our primary contract for 
a Standard Aeronautical Indexing Sys- 
tem has been received, the work com- 
pleted by Mr. Neville and his staff 
being highly satisfactory to the con- 
tracting agency. 

Perhaps the Institute’s most impor- 
tant recent activity has been the final 
fruition of the work inaugurated in 1944 
by our then President, Reuben H. 
Fleet, through whose efforts very sub 
stantial sums of money were raised for 
Institute buildings in Los Angeles and 
San Diego. Wartime restrictions -pre 
vented the Institute from proceeding 
with the buildings at the time the orig 
inal funds were made available, and 
increases in building and operating 
costs that have occurred since that time 
have made the budgetary problems of 
completing and operating the buildings 
difficult of solution. 

Thanks to the generous additional 
donations made by West Coast com- 


Treasurer's Report 


ING INDEX, was started during the year, 
and this publication will be 
annually 


issued 


For the next fiscal year, a balanced 
budget has been worked out and will be 
adhered to. From results to date and 
reasonable forecasts, the increase in in- 
come should more than offset last year’s 
deficit. 

Our corporate dues structure has been 
put on a formula basis in an attempt to 
divide fairly the corporate dues and to 
permit many smaller corporations to 
become Corporate Members. 

From the reports of other officers, you 
can see that improved relations have 
been developed between local sections 
and the National Office and that the 
size and quality of technical papers pub- 
lished and presented at meetings is in- 
creasing. 

These increased services have been 
accomplished in the face of increased 
costs and reduced income by the 
efficiency and extra effort of the Director 
and his entire staff. Within next year’s 


panies, the cooperation of architects 
and planners in reducing building costs. 
and the fine work done by individual 
members of the Los Angeles and San 
Diego Sections and staff members op 
the East and West Coast, practical 
solutions were found which permitted 
the inauguration last fall of construction 
both at San Diego and Los Angeles, 
and both buildings are expected to be 
ready for use by the summer of 1949, 
These new facilities will greatly increase 
the service rendered to members on the 
West Coast, the Los Angeles building 
being designated as Western 
quarters of the Institute. 


Head- 


In closing my term of office I recom- 
mend to our new officers the business- 
like and thorough methods of our staff 
and their wideawake efforts to give 
ever increasing service per dollar ex- 
pended in Institute affairs. 


Joun K. Norturop, President 


balanced budget, plans are being form- 
ulated for increased Institute activities. 
These plans will be possible only by the 
continued exercise of every economy. 

Additional contributions and pledges 
have been received for the Los Angeles 
and San Diego Institute buildings to an 
extent where it now appears that these 
buildings will be completed with build- 
ing funds on hand or pledged. These 
funds include a sum of $30,000 author- 
ized by the Council for assistance in 
completing the Los Angeles building, 
which will be the West Coast head- 
quarters of the Institute. When com- 
pleted the buildings will have cost over 
one-half million dollars. Our fine build- 
ings on both coasts are a visible indica- 
tion of the stability and growth of this 
17-year-old society. 

Our books were examined by Harris, 
Kerr, Foster and Company, Certified 
Public Accountants. An abstract of 
their certified statement is published in 
this issue of the REVIEW. 


SHERMAN M., FAIRCHILD, Treasurer 
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INSTITUTE OF THE AERONAUTICAL SCIENCES, INC. 


Statement for the fiscal year October 1, 1947, to September 30, 1948 


Consolidated Balance Sheet and Operating Statement 


ASSETS 

General Fund Assets: 
Cash on Deposit and Petty Cash. : $ 48,643.31 
Accounts Receivable—Net..... 22,843.10 
Advances on Contracts............. 24,758.24 
Deposits and Prepayments 7,820.05 


Furniture and Fixtures. . 
Investment Accounts: 
Benefactor Membership Fund: 
U.S. Treasury Bonds. . 
Reserve Fund: 
U.S. Treasury Bonds 
Daniel Guggenheim Park ( Assessed Value 


52,345 .60 


174,000.00 


$454,450.00).... 1.00 
Books, Prints, Models, Medals, ete. os 1.00 
Aeronautical Index... 1.00 


Total General Fund Assets. 


Restricted Fund Assets: 
The Thurman H. Bane 
The Sherman M. Fairchild Fund.. 

The Paul Kollsman Fund..... : 

The Vernon Lynch Award Fund. Waie''s 

The Minta Martin Aeronautical Fund.... 

The Pacific Aeronautical Library Fund. 

The Sylvanus A. Reed Award Fund... 

The Lawrence Sperry Award Fund......... 

New York Building Maintenance & Reserve 
Fund 

Los Angeles Building Fund. 

San Diego Building Fund............. 


Total Restricted Fund Assets. 


Award Fund......... $ 1,200.00 
27,268.59 
69,000 . 00 


STATEMENT OF INCOME 


GENERAL 
INCOME 


Dues (less subscriptions) 

Entrance Fees 3,420.00 

Interest on Investments. . 7,636 . 82 

Miscellaneous. . ‘ 218.29 

Excess of Income over Expenses: 
Journal of the Aeronautical Sciences 
Aeronautical Engineering Catalog. 

Total Income. . 


$120,394.05 


3,026.29 
3,181.79 


EXPENSES 


Administrative and Clerical Salaries 

General Office Expenses—Net 

Excess of Expenses over Income: 
Library Costs. . 15 
Aeronautical E ngineering Review. ae 3 


Total Expenses 


$ 90,288.02 
32,400.24 


Net Operating Loss for the Period hasten 
September 30, 1948... 


REVIEW 
INCOME 
Advertising $ 73,393.41 


Total Income. 


EXPENSES 


Editorial and Clerical Salaries............. 
General and Publication Expenses... . 


Total Expenses...... 


$32,075.47 
61,294.93 


Excess of megennee © over Income (See General 
Expenses). . 


LIABILITIES, FUNDS, AND UNEXPENDED INCOME 


General Fund: 


Deferred Credits to Income (Dues & Subscrip- 
1,608 .85 


175,391.98 


Withholding Taxes... 


Reserve 
U nexpended Income: 
Balance September 30, 


1948.. 72,705 .97 


Total General Fund Liabilities and Une eapeees 


$335,413.30 Tacome 


Restricted Funds: 


Principal of gifts and unexpended income (See Assets) 


Total Restricted Funds Liabilities. . . 


$1,548,630. 74 


AND EXPENSES 


JOURNAL 
INCOME 


Subscriptions. 


EXPENSES 


Editorial and Clerical Salaries. . 
General and Publication Expenses 


Total Expenses 


$ 4,913.83 
20,916.35 


$137,877 .24 Excess of Income over Shiaiie (See General 


‘140,830 76 
$ 2,953.52 
CATALOG 
INCOME 
Sales and Reprints..... ae ‘175.77 
$ 90,255.03 
EXPENSES 
Editorial and Clerical Salaries.............. $ 7,881.35 
General & Publication Expenses... 12,388 .6 


Total Expenses 


93,370.40 
Excess of Income over Expenses (See Gen- 


$ 3,115.37 eral Income)....... 


$335,413.30 


25,830.18 


$ _3.026.29 


$23,451.77 


20,269 .98 


$ 3,181.79 


7 4 
— 
35,947 .69 
524,429 .40 
11,102.90 
13,358.28 
13,124.18 | 
324,940.50 
353,241.56 
175.017 .64 $1,548,630.74 
— 
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IA.S. Officers for 1949 


President Vice-President Vice-President 
W. A. M. Burden J. L. Atwood C. J. McCarthy 
Specialist in Aviation, President, North American 


Vice-President, United Aircraft 


Smith, Barney & Company Corporation 


Aviation, Inc. 


Staff Officers for 1949 


S. Paul Johnston, Director 


James L. Straight, Assistant Robert R. Dexter, Secretary 


irector Joseph J. Maitan, Controller 
Vice-President Vice-President 
G. S. Schairer Elmer A. Sperry, Jr. Treasurer 
Staff Engineer, Boeing Airplane Vice-President and Treasurer Earl D. Osborn 


Company (Seattle) Sperry Products, Inc President, Edo Corporatior 
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(OR THE PAST SEVERAL YEARS the re- 

ports of the Director to the Council 
and the Membership have been largely 
concerned with the financial position 
of the Institute. During the immediate 
postwar period, it was feared by some 
that the organization might have to 
draw heavily on its somewhat slender 
reserves simply to maintain the status 
quo. The only thing that I wish to re- 
port on that subject at the present time 
js to point out that for the past 3 fiscal 
years the Institute has been operated on 
a practically break-even basis. In 
1947 we were ‘‘in the black.”” This year, 
as you will note from the Treasurer’s 
statement, we have incurred a small 
operating loss because of the general 
increase in cost of goods and services all 
the way along the line. The budget 
for the current year is set up for a break- 
even final statement. 


Membership and Meetings 


During this period of readjustment the 
most important thing that has happened 
has been a general increase of all I.A.S. 
services rather than any curtailment. 
The best evidence of progress in any so- 
ciety such as ours is to be read in its 
membership and general activities re- 
cords. People simply do not want to 
belong to any organization that does not 
render services commensurate with its 
cost. 

It has never been Institute policy to 
undertake any sort of “drive” or cam- 
paign for membership. We _ believe 
that the Institute itself is its own best 
sales argument. The Secretary’s re- 
port on Membership is revealing. 


MEMBERSHIP BREAKDOWN COMPARISONS 
BY CALENDAR YEAR 


Dec. 31, Dec. 31, Dec. 31, 


1946 1947 1948 

Temporary Honor- 
ary Members 20 18 21 
Honorary Fellows 19 21 20 
Fellows 173 179 185 
Associate Fellows 556 577 600 
MEMBERS 2,119 2,781 2,981 
Associate Members 329 405 416 
Technical Members 3,263 2,728 2,908 
Totals 6,479 6,709 7,131 


Student Members 1,655 3,300 4,068 
Totals 8,134 10,009 11,199 


During all this time, there has been no 
slacking-off of membership require- 
ments. If anything, the Membership 
Committee policy has been to maintain 
quality by the careful screening of new 
applications and of applications for re- 
grading. 

The year 1948 was one of the most 
active in our history, with an I.A.S. 
meeting of some sort every three days, on 
the average, the vear around. One of 


ILA.S. NEWS 


Director's Report 


the most important meetings scheduled 
for 1949 is international in character. 
It will be the second joint meeting with 
The Royal Aeronautical Society. It is 
scheduled for New York and vicinity for 
May 24-June 6. 

Our Section activities are expanding. 
We are trying to assist the Section work 
in every possible way. The Director 
and the Secretary plan at least one visit 
to each Section in the country in the 
course of this year. We have already 
had many profitable meetings so far. 

The table below from the Secretaries’ 
records indicates the general level of 
activity in our Sections and Student 
Branches. 


I.A.S. SECTIONS AND STUDENT BRANCHES 


Dec 31, Dec.31, Dec. 31, 


1946 1947 1948 
Number of Sections 13 17 19 
Number of Section 
Meetings 72 92 121 
Number of Members 
in Sections 4,166 4,734 5,032 
Number of Branches 38 51 60 
Number of Branch 
Meetings 210 277 327 
Number of Student 
Members 1,655 3,300 4,068 
Branch Award Win- 
ners 16 42 41 
Publications 


Continuous effort has been placed on 
the improvement and the expansion of 
all our publications. In site of con- 
stantly rising production costs we have 
been able to publish more pages in both 
the JOURNAL and the REvIEw this year 
than last. We shall continue to add 
more pages of technical articles and re- 
views as fast as our income situation 
warrants. 

A readership survey that was made on 
the Review showed gratifying results. 
Some 36 per cent of the entite I.A.S. 
membership sent in comments and criti- 
cisms of the magazines which have been 
most helpful in determining policies for 
the future. 

The CATALOG is being continued. 
The prospects for a ‘‘break-even”’ opera- 
tion on it are excellent for the coming 
issue. 

The I.A.S. ROSTER OF MEMBERS, a 
much needed item, was added to our 
list this year. It was made practically 
self-supporting by the sale of a limited 
number of advertising pages. The 
1949-1950 edition is now in prepara- 
tion. 

The operation of our Preprint and 
Reprint departments under the Sherman 
M. Fairchild Publication Fund has been 
expanding rapidly. During the fiscal 
period ending September 30, that 
department actually distributed to 


members at nominal cost over 12,000 
copies of technical reports and papers, 
including some 62 separate titles. Since 
September, the number has been greatly 
increased. This service has been of 
great benefit to I.A.S. members. 


Library Services 


The usage of I.A.S. Library Services 
on both East and West coasts continues 
to expand, although the full potential 
has not yet been reached. 

A statistical study of the New York 
activity shows: 


1947 1948 
Loans 2,197 2,973 
Photostat Articles Supplied 287 576 
Readers 805 837 
Telephone Calls for Infor- 
mation 793 806 
Books Added 1,276 1,340 
Bound Periodicals Added 318 372 
Total Volumes in New York 
34,970 34,145* 


and Los Angeles Libraries 


* Approximately 2,165 duplicates were sold in 
1948. 


Standard Aeronautical Indexing 
System 


The work on the S.A.LS., started 
in 1947, has been continued on only a 
slightly reduced scale throughout 1948. 
Our contract witb the Air Materiel 
Command at Wright Field has been ex- 
tended to August, 1949. We hope that 
means will be found to carry on at least 
a limited program of continuation be- 
yond that date. 


Aeronautical Archives 


As a result of increasing interest on 
the part of a number of I.A.S. members 
in the historical aspects of the Institute, 
the Aeronautical Archives Committee 
was reactivated under the Chairmanship 
of William A. M. Burden. A new grade 
of membership, ‘‘Historical Associates,’’ 
has been authorized by the Council, and 
a small budget has been set up for a full- 
time Curator at the Museum and a 
modest publication program to serve 
the needs of this group. 


West Coast Building Program 


Nineteen forty-eight will be remem- 
bered as the year in which the West 
Coast building programs came to frui- 
tion. Authorized by the Council and 
under strictly controlled construction 
and operations budgets, the I.A.S. 
buildings at Los Angeles and-‘San Diego 
have been started. Occupancy for both 
is scheduled for late Spring. 
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Newly Elected Member 
le the Institute Council 


Eastern Area 


D. R. Shoults, Vice-President 
Engineering, The Glenn L. 
Martin Company. 


H. Russell Young, President 
Young Testing Machine Com. 
pany. 


Central Area 


Willson H. Hunter, Chief, 
Icing Research Branch, Wind 
Tunnel and Flight Division, 


Lewis Flight Propulsion 
Laboratory, N.A.C.A 


George H. Tweney, Asso- 

ciate Professor, Department 

of Aeronautical Engineering, 
ayne University. 


Western Area 


R. G. Folsom, Professor of 
Mechanical Engineering, Uni- 
— of California at Berke- 
ey. 


Willis M. Hawkins, Chief 
Preliminary Design Engineer, 
Lockheed Aircraft Corpore- 


tion. 


Council Members 


P. R. Bassett, President, 
Sperry Gyroscope Company. 


Luis de Florez, President, 
de Florez Engineering Com- 
pany. 


Sherman M. Fairchild, Head 
of Sherman Fairchild & Asso- 
ciates. 


J. S$. McDonnell, President, 
McDonnell Aircraft Corpora- 


tion. 


R. G. Robinson, Assistant 
Director of Aeronautical Re- 


search, N.A.C.A. 
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After almost 8 years of service on the 
Institute staff, our Executive Vice- 
President, Bennett H. Horchler, re- 
signed as of January 1. He has made 
creat contributions to the work of the 
organization during his time with the 
LAS. The staff extends to him its best 


The post of Executive Vice-President, 
which has been held by Mr. Horchler 
will not be filled as such. James L. 
Straight, who has served for the past 
9 years as Manager of our Western Re- 
gion, has been appointed Assistant Di- 
rector of the Institute, to be an officer 
of the Institute and to represent ‘the 
Director in all phases of our activity on 
the West Coast. The Western Region 
(which encompasses a considerable per- 
centage of our membership, both indi- 
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vidual and Corporate) will thus have a 
resident executive officer who will be em- 
powered to act for the Director. 


In conclusion, I want to extend my 
personal thanks to the entire staff of the 
Institute. No head of any organization 
could have been given more loyal sup- 
port and intelligent cooperation than 
has been given me here since I came 
aboard. To my _ personal assistant, 
Marjorie Rode; to Bob Dexter, our 
Secretary; to Joe Maitan, who watches 
our finances with an eagle eye; to Wel- 
man Shrader, Director of Publications; 
and to all the other men and women who 
really do all the work of the Institute, I 
express my sincere thanks. If we have 
had any measure of success in this opera- 
tion, the credit belongs to them. 


S. PAUL JOHNSTON, Director 


.A.S. General News 


Flight Safety Foundation 
Tally of Accomplishments 


In a year-end report, Director 
Jerry Lederer, of Flight Safety Foun- 
dation, listed nine contributions to 
aviation safety made by the Founda- 
tion last year. 
> Safety Accomplishments—The list 
drawn up by Mr. Lederer included the 
following: 


¢ Establishment of interchange service 
for channeling accident and near-accident 
experience data. 
¢ Forum conducted in which operators 
and aeronautical engineers exchanged ideas 
on internal company policy relating to 
safety. 
®Seminar held for civilian aircraft in- 
vestigator training—first of its kind in this 
country and probably in the world. 
¢ Advised marine captains as to proce- 
dures recommended for use when an air- 
craft prepares to ditch in vicinity of 
merchant vessel. 
® Cooperation with Coast Guard in train- 
ing pilots in ditching methods. 
® Completed first integrated study of 
scientific methods for evaluating flight- 
crew requirements for large transport 
planes. 
® Contract signed with C-A.A. to de- 
velop this study. 

® Research project established to study 
cockpit simplification and reduction of 
cause of fatal accidents in small personal 
planes. 
®* Cooperation with civic organizations 
for promotion of safety projects. 


Curtiss-Wright Officers 
Receive Certificate of Merit 
Secretary of Air Force W. Stuart 


Symington presented to a group of 
officials of Curtiss-Wright Corpora- 


tion and its engine-building division, 
Wright Aeronautical Corporation, the 
President’s Certificate of Merit in 
recognition for their wartime services 
at a luncheon in Washington, D.C. 

Six ILA.S. Members—Aviation 
leaders receiving the award were: 
Guy W. Vaughan, Associate Member 
and Chairman of the Board of Curtiss- 
Wright and Wright Aeronautical, who 
was President of both companies dur- 
ing the war when the organization set 
its all-time production record; Wil- 
liam K. Ebel, a Fellow and Chief 
Engineer of Curtiss-Wright Airplane 
Division, formerly of The Glenn L. 
Martin Company, ‘‘for the engineering 
and development of military aircraft’’ 
(while at Martin); C. C. Pearson, a 
Member and Vice-President of Cur- 
tiss-Wright, formerly of Douglas Air- 
craft Company, Inc., ‘‘for the mass pro- 
duction of military aircraft’? (while at 
Douglas); Burdette S. Wright, a Mem- 
ber and former Curtiss-Wright Vice- 
President, ‘‘for the mass production 
of military aircraft’? while General 
Manager, C.-W. Airplane Division; and 
Raymond W. Young, a Member and 
Vice-President in Charge of Engineer- 
ing for Wright Aeronautical, ‘‘for the 
production of aircraft engines.”’ 

Not present at the luncheon was 
William D. Kennedy, an Associate Fel- 
low and former Curtiss-Wright Vice- 
President and former Vice-President 
and General Manager of Wright Aero- 
nautical, who was scheduled to be 
awarded the honor ‘‘for the construc- 
tion of aircraft engines’’ but was unable 
to arrive from London in time to 
attend the ceremonies. 

Both Mr. Kennedy and Mr. Wright 
retired in January, 1949, when the elec- 
tion of four new directors by the Curtiss- 
Wright Board of Directors took place. 


11 


Gain of 600 New Members 
Expected on West Coast 


In a report to the I.A.S. Council, 
January 26, Assistant I.A.S. Director 
Jim Straight said that with the new 
facilities in San Diego and Los Angeles 
being completed for occupancy on 
April 1 and June 1, respectively; and 
with the Membership Committees of 
both cities mounting a new member- 
ship drive, he felt “‘safe in predicting 
that San Diego will add at least 200 
new members in 1949, and that Los 
Angeles will add at least 400,” 
> New Corporate Members—Fur- 
thermore, the Assistant Director went 
on, the opportunity for enlisting new 
Corporate Members is getting similar 
new emphasis. 

Los Angeles alone,’ Mr. 
Straight said, ‘‘we have more than 300 
prospects for Corporate Membership, 
all having a definite interest in the 
advancement of aeronautics. I be- 
lieve we should be able to enlist 50 
new Corporate Members this year. 

Mr. Straight called thé erection of 
the new buildings at San Diego and 
Los Angeles ‘“‘an adventure’ because 
it is without precedent in profes- 
sional society work. ‘‘No comparable 
society has such a tool,’’ he declared, 
“and, of course, there are few pro- 
fessions that afford such a concentra- 
tion of activity and membership as one 
finds in Southern California.”’ 

Mr. Straight was elected Assistant 
Director of the Institute at the Council 
Meeting last January during the Annual 
Meeting. He will continue to make his 
headquarters in Los Angeles. 


Presidential Awards 
to Boeing Executives 


Three Boeing Airplane executives 
have been awarded the President’s 
Certificate of Merit for service during 
the last war, in addition to one 
awarded posthumously to Philip G. 
Johnson, former Boeing President. 

Honored were Wellwood E. Beall, 
Vice-President—Engineering and 
Sales, C. L. Egtvedt, Chairman of the 
company, both I.A.S. Fellows, and 
E. C. Wells, Vice-President—Engi- 
neering, a Member. 

It was the first presentation by the 
Air Force of this type of award in the 
Northwest. 


Hughes Aircraft Announces 
Hughes Fellowship Program 
. Howard Hughes Fellowships in 
Creative Aeronautics have been an- 
nounced by the Hughes Aircraft Com- 
pany, Culver City, Calif. The Fel- 
(Continued on page 17) 
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Honors Night Highlights 


General Kuter, M.A.T.S. Commander, Gives Details of Airlift That Saved 


World from War Last June; 


Outstanding Aeronautical Scientists by Northrop; 
1948 American Honorary Fellow; Laurence Pritchard, Foreign Honorary Fellow. 


T A SPEECH before the nation’s 

foremost aeronautical scientists 
and industry leaders attending the 
I.A.S. Annual Honors Night Dinner, 
Hotel Astor, January 24, Major 
Gen. Laurence S. Kuter, Commander, 
Military Air Transport Service, gave 
details of the Berlin Airlift, which 
saved the world from war when the 
Russians shut off land and water 
routes connecting Western zones with 
the German capital in June, 1948. 
(Excerpts from General Kuter’s 
speech are given on page 24.) 


>» Navy-AirForce Integration—Gen- 
eral Kuter, following a review of the 
primary activities of M.A.T.S. since 
its inception and formal organization 
June 1, 1948, described the measure of 
integration achieved between Navy 
and Air Force personnel. M.A.T.S., 
he said, has proved that “integration 
in the Armed Services can and does 
work to the decided advantage of all 
concerned.” 

General Kuter also gave an analysis 
of the distinctions between scheduled 
air transport service and strategic 
airlift of the Berlin type, which at 
present is the major effort of M.A.T.S. 


>» 25-Ton Cargo Plane Needed— 
The future of strategic airlift, Gen- 
eral Kuter declared, lies in the de- 
velopment and production of the 
proper transport aircraft, a big plane 
with the right characteristics. 

“In my opinion,” the M.A.T.S. 
commander said, ‘‘these include: ease 
of maintenance; high utilization; 
direct loading and unloading; max- 
imum useful capacity, probably 25 
tons; a range of 3,000—4,000 miles; 
and a low cost of operation.” 

Speed of such a cargo plane was set 
by the General at about 250 m.p.h. 
However, he added, in this era of jet 
and supersonic speeds it is important 
not to transfer this emphasis on speed 
to the field of air transport, where it is 
a secondary consideration. 


> Arctic Winter—Jack 
Northrop, retiring President, who 
conducted the program at the Dinner, 
opened with the remark that ‘‘Those 
of us who have come from the West 
Coast for this celebration feel our- 
selves doubly fortunate tonight in 


having exchanged the rigors of the 
(censored) arctic winter for the com- 
paratively balmy climate and bright 
sunshjne of New York City.” 

Mr. Northrop drew a comparison 
of the yagaries of the climate ‘‘to the 
heated and frigid blasts of activity, 
or the lack thereof, which stem from a 
completely unpredictable fluctuation 
in the market for services.” 
Following an almost unanimous ap 
proval by both houses of Congress for 
a 70-group Air Force, Mr. Northrop 
said, one might have expected a 
reasonably stable period to prevail 
in the aeronautical industry. Now, 
however, the frigid winds of cut back 
and uncertainty are again abroad. 

“Let us hope,’ Mr. Northrop 
said, ‘‘that the breezes of spring will 
reveal the present blizzard to be as 
unusual and impermanent as _ the 
(censored) snows.”’ 


> Steady Improvement—-The In 
stitute, the retiring President declared, 
has had a year of steady advancement; 
it has operated within its predicted 
income, and, in addition, means were 
found to bring to fruition the great 
work started in 1944 in the shape of 
the Los Angeles and San 
buildings. 

The Los Angeles headquarters, Mr. 
Northrop said, will be finished in time 
for the Institute’s Annual Summer 
Meeting, a feature of which will be a 
trip to San Diego to help San Diego 
Section members formally dedicate 
their new building. 


Diego 


> Highest I.A.S. Award—Presenta- 
tion of the four awards annually 
made by the I.A.S. to outstanding 
scientists for their contributions to 
the advancement of aeronautics was 
made by Mr. Northrop to George 
W. Brady, Curtiss-Wright Propeller 
Division, for the reversible-pitch pro- 
peller; to Dr. W. Randolph Lovelace, 
II, Lovelace Clinic, for aero-medical 
contributions; to Allen E. Puckett, 
Cal Tech, for wind-tunnel designs; 
and to Paul A. Humphrey, U.S. 
Weather Bureau, for meteorological 
contributions (see Award Winners, 
pages 14-15). 

The highest Institute award, the 
Honorary Fellowship, went to Dr. 
Clark B. Millikan, Acting Director, 


Four I.A.S. Annual Awards Presented to 
Clark Millikan Made 


Guggenheim Aeronautical Labora. 
tory, Cal Tech, and to Capt. J, 
Laurence Pritchard, Secretary, The 
Royal Aeronautical Society. 


Because Captain Pritchard was un- 
able to be present at the Dinner to re. 
ceive the 1948 Foreign Honorary 
Fellowship, formal presentation of this 
highest I.A.S. honor will be made on 
the occasion of the I.A.S.-R.Ae.S. Con- 
ference to be held May 24-26 in New 
York, which Captain Pritchard will 
attend. 


In addition, nine American Fellows 
were selected for 1948: Maurice A. 
Biot, Brown University; Francis H. 
Clauser, The Johns Hopkins Uni- 
versity; Oliver P. Echols, A.LA,; 
Dr. C. C. Furnas, Cornell Aeronauti- 
cal Laboratory, Inc.; Carl Kaplan, 
Langley Aeronautical Laboratory, 
N.A.C.A.; Galen B. Schubauer, Na- 
tional Bureau of Standards; F. L, 
Thompson, Langley Aeronautical 
Laboratory, N.A.C.A.; H. Julian 
Allen, Ames Aeronautical Laboratory, 
N.A.C.A.; and C. Richard Soderberg, 
M.I.T. The latter two were unable 
to be present at the Honors Night 
Dinner. 


The Foreign Fellowship was ex- 
tended to Dr. Sydney Goldstein, 
University of Manchester, U.K., 1947 
Wright Brothers Lecturer. 

Dr. Goldstein, who also was unable 
to attend the Dinner, sent a cable, 
which Mr. Northrop quoted as follows: 


“I was very happy to learn of my 
election as a Fellow of the Institute... 
Thank you for your cable. . .With all 
good wishes,’’ Sydney Goldstein. 


> Burden Inducted—Final official 
duty of Mr. Northrop was to turn 
over to dis successor, William A. M. 
Burden, the Presidency of the In- 
stitute. 


Mr. Burden, in a short address, 
declared that the outlook ‘‘is promising 
for a year of real progress in the affairs 
of your society. ... 

‘‘But the less we talk, the more we 
can work,” Mr. Burden concluded, 
“and as a practical contribution to- 
ward brevity I hereby declare this 
meeting adjourned.”’ 
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Scenes at the Astor: Wright Aeronautical’s intrepid photographer, provided for the occasion through the courtesy of 
the Wright Aeronautical Corporation, obtained these interesting pictures of the Honors Night Dinner and Reception. (Upper 
left): Retiring President John K. Northrop presents the 1948 American Honorary Fellowship Certificate to Dr. Clark B. 
Millikan. (Upper right): Allen E. Puckett receives The Lawrence Sperry Award from Mr. Northrop. (Center views): 
Speakers’ table, Honors Night Dinner. (Lower left): George W. Brady is congratulated by 1949 1.A.S. President W. A. 
M. Burden upon his winning of The Sylvanus Albert Reed Award. (Lower right): Winners of 1948 Awards, Paul A. 
Humphrey, George W. Brady, W. Randolph Lovelace, II, and Allen E. Puckett, receive congratulations from Past-Prest- 
dent John Northrop. 
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IAS. Awards and\ 


W. Randolph Lovelace, Il, M.D., Head of Sectior 


on Surgery, Lovelace Clinic. 


= The John Jeffries Award 


Honoring the memory of Dr. John Jeffries, an American 
physician who, with Blanchard, the French balloonist, made 
the first aerial voyage across the English Channel in 1785 and 


on a previous voyage made the earliest recorded scientific 


observation from the air, this award was established by the 
Institute in 1940 to give recognition to the importance to 
aviation of scientific endeavor in the field of medicine. 


Presented to W. RANDOLPH LOVELACE, II, M.D. 


‘* For outstanding contributions to the advancement 
of aeronautics through medical research.” 


Dr. Lovelace, who has been active in aviation medical re 
search since 1938, collaborated in the development of the BLB 
(Boothby-Lovelace-Bulbulian) oxygen mask for oxygen 
therapy and high-altitude flying which is proving of great 
value in this country and abroad. 

During the war, as Chief of the Aero Medical Laboratory 
Engineering Division, Wright Field, Dayton, Ohio, Dr. Love 
lace was responsible for directing research and development 
as it applied to the determination of the effect of flight on the 
human organism. Under his supervision, recommendations 
were made regarding methods or means of eliminating effects 
of deleterious nature which adversely influenced the effi 
ciency, health, or safety of flying personnel. He also partici 
pated in numerous high-altitude test flights involving testing 
of oxygen equipment and pressure cabin aircraft up to alti 
tudes of 44,980 ft. and initiated studies on parachute opening 
shock at the various altitudes. 

Receiving the degree of M.D. in 1934, Harvard University 
Medical School, Dr. Lovelace is a Fellow, American College 
of Surgeons, International College of Surgeons, Aero Medical 
Association, and the Institute of the Aeronautical Sciences. 


MARCH, 1949 


Paul Armstrong “me ay Meteorologist, U. S. 
Weather Bureau. 


The Robert M. Losey Award 


Established in 1940, this award honors the memory of Capt. 
Robert Moffatt Losey, a member of the Institute and a 
meteorologic officer of the Air Corps, who was killed at 
Dombas, Norway, April 21, 1940, while serving as an official 
observer for the U.S. Army. He was the first officer in the 
service of the United States to die in World War II 


Presented to PAUL ARMSTRONG HUMPHREY 


“In recognition of outstanding contributions to 
the science of meteorology as applied to aeronautics 


Paul Humphrey was born in Memphis, Tenn., where he 
received most of his education. Entering the Weather Bur- 
eau in 1939, he advanced through the various grades to his 
present position of Meteorologist at the €entral Office, Wash- 
ington, D.C. 

During the war, while serving with the Navy as Aerological 
Officer, he participated in many hazardous weather recon- 
naissance flights. His outstanding work was in the develop- 
ment of typhoon reconnaissance in this period, and he was 
responsible principally for the Navy aerological publication, 
Typhoon Weather Reconnaissance, containing his drawings of 
typhoon structure. 

In 1947 he was assigned to Joint Task Force SEVEN as 
Assistant Staff Meteorologist in association with Col. Benja- 
min G. Holzman, U.S.A.F., winner of the 1947 Losey Award, 
in connection with the Bikini atomic bomb tests. 

At the time of the presentation of the award, Mr. Humph- 
rey had just completed the aerological annex of the final report 
of the atomic tests conducted last spring, in which he partici- 
pated on detail to the Air Force. 
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Honors for I9AS 


George W. Brady, Chief Engineer, Propeller Di- 
vision, Curtiss-Wright Corporation. 


The on Albert Reed Award 


For a notable contribution to the aeronautical sci- 
ences resulting from experimental or theoretical in- 
vestigations, the beneficial influence of which on the 
development of aeronautics is apparent. 


The late Dr. S. A. Reed, designer of metal aircraft propellers 
and a Founder Member of the Institute, made an endowment 
to the Institute in 1933 to provide an annual award with a 
certificate and honorarium of $250. The recipient of this 
award is chosen by ballot of the American Honorary Fellows 
of the Institute, who now number more than 160 of this coun- 
try’s leading aeronautical scientists. 


Presented to GEORGE W. BRADY 


‘* For his contribution to the development of the re- 
versing propeller resulting in shorter landing runs 
for large atreraft.”’ 


As Chief Engineer of Curtiss-Wright’s Propeller Division, 
George Brady headed up the development program of the 
reversible propeller which has added to the safety of operation 
of multiengined airplanes. 

Born in Indianapolis, Ind., on August 22, 1903, George 
Brady took his Ph.B. at Yale University in 1925, and MLS. 
at M.I.T. 2 years later. 

He joined The Glenn L. Martin Company as a Draftsman 
in 1926 and the following year accepted the position as 
Junior Engineer at Chance Vought Corporation where he re- 
mained until 1931, being promoted in the meantime to 
Project Engineer. American Airlines then made him Design 
Engineer, and the following year he was in the same capacity 
at Warren Engineering Company. He joined Curtiss- 
Wright’s Propeller Division in 1935 as Design Engineer and 
was made Chief Engineer in 1938. 


Allen E. Puckett, Chief, Wind Tunnel Section, 
Jet Propulsion Laboratory, Calif. Inst. of Tech. 


The Lawrence Sperry Award 


For a notable contribution made by a young man 
to the advancement of aeronautics. 


This award was endowed in 1936 by the sister and brothers 
of the late Lawrence-Sperry, pioneer aviator and inventor, 
who died in 1923°at the age of 31. It provides an annual 
certificate of citation and honorarium of $250 to the recipient 
selected by the Board of Award. 


Presented to ALLEN E. PUCKETT 


“For outstanding contributions to the design and 
development of supersonic wind tunnels.” 


Allen E. Puckett, who was born July 25, 1919, in Spring- 
field, Ohio, participated in the design of the California Insti- 
tute of Technology’s 2'/2-in. supersonic wind tunnel, which 
first operated in 1941 at a Mach Number of 4.4. This tunnel, 
which was the pilot tunnel for Aberdeen supersonic tunnel, is 
believed to have been the first closed circuit, continuously 
operating, high Mach Number, supersonic tunnel in the 
United States. He also was responsible for, and is now in 
charge of, the 12-in.. supersonic wind tunnel at the Cal Tech 
Jet Propulsion Laboratory and of the 20-in. tunnel presently 
under constru¢tion. In addition, he consulted and advised 
extensively on the supersonic wind tunnels of the Ordnance 
Aerophysics Laboratory at Daingerfield and of the Air Ma- 
teriel Command at Wright Field. 

Mr. Puckett was graduated from Harvard University with 
a B.S. in 1939, and received an M.S. in Mechanical Engineer- 
ing at Harvard in 1941. He has been employed at Cal Tech 
since 1941. 
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American Fellows 
H. Julian Allen, Aeronautical 


Engineer, Ames Aeronautical 


Laboratory, N.A.C.A. 


Maurice A. Biot, Professor of 
Applied Physical Sciences, 
Brown University 


Francis H. Clauser, Chairman, 
Aeronautical Department, The 
Johns Hopkins University 

©Fabian Bachrach 


Oliver P. Echols, President, Air. 
craft Industries Association of 
America 


©Harris & Ew ng 


C. C. Furnas, Director Cornell 
Aeronautical Laboratory, Inc. 


Carl Kaplan, Chief, Physical Re- 
search Division, Langley Aero- 
nautical Laboratory, N.A.C.A. 


Galen B. Schubauer, Chief, Acro- 
dynamics Section, National Bu- 
reau of Standards. 


C. Richard Soderberg, Professor 
and Head, Mechanical Engi- 
neering Department, Massachu- 
setts Institute of Technology 


F. L. Thompson, Chief of Research, 
Langley Aeronautical Labora- 


tory, N.A.C.A. 


Foreign Fellow 


S. Goldstein, Professor, Depart- 
ment of Mathematics, University 
of Manchester, Manchester, Eng- 
land. 


5 
al 10S 
4 View 
of th 
¢ J 
low: 
hig! 
adv 
air 
bin 
# ing 
~ ref 
edt 
shi 
ope 
at 
A in 
or 
In 
gt 
m 
W 
, a 
\ 0 
4 a) 
I 


essor of 
Sciences, 


ont, Aiir. 


ation of 


& Ewing 


ical Re. 
y Aero- 
A.C.A. 


rofessor 
Engi- 
assachu- 
gy 


Depart- 
iversity 
r, Eng- 


LOS ANGELES I.A.S. BUILDING TO BE READY JUNE 
View looking northwest on Beverly Blvd. and Stanley St., Los Angeles, taken last January 3, 


of the Los A ngeles Section Building’s foundations. 


Building is scheduled for completion 


in June and will be used for the Annual Summer Meeting sessions July 21-22. 


(Continued from page 11) 
lowships are established for the pur- 
pose of aiding in the development of 
high-quality research engineers for 
advanced development work in the 
aircraft industry. It is believed, 
Hughes Aircraft says, that the com- 
bination of advanced theoretical train- 
ing and industrial tutorial training 
represents an ideal process for the 
education of the creative engineer. 
>» 12-Month Program—The Fellow- 
ship will constitute a 12-months’ 
program, a portion of which will be 
spent in advanced development work 
at the Hughes plant and the remainder 
in study toward the Doctor’s degree 
or in advanced research at California 
Institute of Technology. 

Fellowships are open to any Ameri- 
can citizen whose technical back- 
ground and qualifications will admit 
him to graduate standing at Cal Tech 
with the eventual aim of obtaining 
Ph.D. with a major in Aeronautics or 
Physics and a minor in the other. 

It will be required generally that a 
candidate shall have had a year or 
more of postgraduate work, but 
exceptional men with no graduate 
study beyond the Bachelor’s degree 
will be considered. Further details 
as to qualifications may be obtained 
from the Cal Tech Catalog. 


Vernal Meetings 


Two professional societies announce 
meetings in the Spring: the American 
Institute of Electrieal Engineers Con- 
ference on the Industrial Application 
of Electron Tubes, Hotel Statler, 
Buffalo, N.Y., April 11-12; and the 
Spring Meeting of the Society for 
Experimental Stress Analysis, Hotel 
Statler, Detroit, Mich., May 19-21. 


Gifts to the Institute Collections 


Allan D. Emil added to his previous 
generous gifts copies of the Bodoni 
press book, Opuscoli di Agostino Gerli, 
Parma, 1785; Collegium Experimen- 
tale sive Curiosum, by Johannes Chris- 
tophorus Sturmius, Nuremburg, 1676; 
and Antologia dell’ Arte Pittorica, by 
Antonio Raffaelo Mengs, Augusta, 
1784. G. Tilghman Richards, of 
London, sent a special compilation of 
technical and pictorial data on the 
historical and technical development 
of the Lee-Richards Annular Mono- 
plane. Eight technical bibliogra- 
phies were received from the Bureau 
of Ships of the U.S. Navy Depart- 
ment. The Royal Aeronautical 
Society presented several copies of the 
reprint of the lecture by Peter G. 
Masefield on ‘‘Some Economic Fac- 
tors in Civil Aviation.” 


Several 
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papers on navigation and the 1948 
report of its Committee on Standards 
for Air were received from the Insti- 
tute of Navigation. N.A.C.A. Tech- 
nical Notes were received from the 
Republic Aviation Corporation 
through the courtesy of Mrs. George 
Burrell. Technical reports and sevy- 
eral hundred aeronautical house or- 
gans were received from the Cornell 
Aeronautical Laboratory, Inc, 
through the courtesy of Miss Elma T. 
Evans. 

Additional gifts were received from 
Air Force; the British Joint Services 
Mission; Iowa State College; Purdue 
University; Rocket Engineering Com- 
pany; the U.S. Bureau of Mines; 
National Bureau of Standards; Post 
Office Department; State Depart- 
ment; Weather Bureau; Congres- 
sional committees on appropriations, 
armed services, commerce, interstate 
and foreign commerce, merchant ma- 
rine and fisheries, and veterans’ affairs; 
and the House and Senate document 
rooms. 


W. A. M. Burden 
Continues Library Gifts 


W. A. M. Burden’s generous gifts in 
previous years of large sections of his 
outstanding aeronautical library to 
I.A.S. are well known. This year he 
has made an additional gift of books, 
periodicals, and pamphlets valued at 
approximately $4,000. The collec- 
tion includes special congressional 
aviation hearings, files of appropria- 
tions committee hearings and annual 
reports of Government departments, 
pamphlets on aerial photography, 
aviation medicine, air navigation, and 
other scientific and technical subjects, 
about 3,000 unbound periodicals, and 
741 books on all aspects of aeronau- 
tics. An unusual feature of the col- 


SAN DIEGO I.A.S. BUILDING NEARS COMPLETION 


Construction of the new San Diego I.A.S. Building is expected to be completed about April 1, 
with occupation by the San Diego Section following close on the heels of the departing contrac- 
tor. Greatly expanded activity within the San Diego area is expected with the new and beautiful 


facilities available to Institute members. 
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SILASTIC* INSULATED 
WIRE AND CABLE 


Now Available for High Temperature 
High Voltage Applications 


PHOTO COURTESY THE OKONITE COMPANY 


Silastic* is extruded over wire and cable ranging 
from No. 18 to 500,000 circular mils in size ta 
provide insulation having i resistance to 
heat, ozone and weathering. 


Silastic* has been chosen to insulate the new line 
of heat-stable “Okotherm” wire and cable made 
by the Okonite Company of Passaic, N. J. 
Silastic* insulation maintains its high dielectric 
strength even after continuous long time exposure 
to temperatures as high as 200° C. (400° F.). 
Its dielectric loss factor is low compared with 
that of organic rubbers. 


Silastic* insulation is practically unaffected by 
corona or ozone. A severe corona resistance 
test of Silastic 181 for example, was discon- 
tinued after more than 4000 hours without 
breakdown. The best organic rubber insulating 
materials break down under this same test in 
50 to 150 hours. 


Silastic* insulated wires and cables withstand 
severe outdoor weathering without deterioration 
because of exceptional water repellency, low 
moisture absorption, resistance to oxidation and 
flexibility at low temperatures. Serviceable op- 
erating temperatures range from —80° to 
+400° F. 

These properties plus good resistance to a 
variety of chemicals and hot oil are now avail- 
able to you in Silastic* insulated wire and cable. 
Among the many high temperature applications 
for Silastic* insulated wire or cable are: power 
plant wiring and lead wire for electric ovens, 
furnaces and motors. 

Other applications include wiring for high inten- 
sity floodlights and street lights, and as high 
voltage ignition and neon sign cable. Our specifi- 
cations for Silastic* insulated wire and cable are 
given in pamphlet No. G 6-S. 


*TRADEMARK DOW CORNING CORPORATION 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
Atlanta Chicago Cleveland 
los Angeles New York 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 
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|.A.S. Newslines 


> Link Consultant. ..Link Aviation, 
Inc., announced that it has retained 
the services of Luis de Florez, Fellow, 


an internationally known 


consulting engineer. 
> Major Raymond R. Hajek, As 
sociate Fellow, is Chief of Require- 
ments and Development 


Transport 
Md. 


> Joins Martin. ..Paul E. Hovgaard, 


Service, Andrews Field, 


a Fellow, formerly General Manager 


for Piasecki Helicopter Corporation, is 
now Project Engineer for all current 
flying boat projects of The Glenn L. 
Martin Company. 


> Technical Adviser. ..Appointment 
of Jerome Lederer as Technical Ad- 
viser to the United States Aviation 
Underwriters, Inc., has been an 
nounced. An I.A.S. Fellow, Mr. 
Lederer will continue as Director of 
Flight Safety Foundation, nonprofit 
organization organized in 1947 to 
promote safety in aviation. 


> Special Mission...Col. Charles A. 
Lindbergh, a Fellow, has been in Ger- 
many on a special mission inspecting 
the Berlin airlift and serving as a 
special adviser on technical matters to 
Air Force Chief of Staff Major Gen. 
Robert W. Douglass, Jr. 


> Designer and Scientist Honored... 
Dr. Hans J. Reissner, one of the great 
aviation pioneers, an Associate Fel 
low, who designed the first all-metal 
plane to fly in 1912 and the first con 
trollable-pitch props in World War I, 
was honored January 18 on his 75th 
birthday by leading scientists in ap- 
plied and 


mechanics aeronautical 
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engineering at a dinner in New York 
City. A Retssner Anniversary Vo. 
ume, containing 32 contribution 
by leading authorities in U.S., UK 
France, Germany, Sweden, Norway 
and Yugoslavia, was presented at the 
dinner. Dr. Reissner is Professor gf 
Aerodynamics and Aerostructures 
Brooklyn Polytech. 

> Civil Aircraft Study New statis. 
tical study of the 97,619 civil aircraft 
registered with the C.A.A. on August 
1, 1948, was announced by Del W, 
Rentzel, Administrator of Civil Aero. 
nautics and I.A.S. Honorary Member. 
Study reveals that, in spite of all 
eliminations, number of civil planes 
increased 4,975 from the 92,644 con. 
tained in 1947 report. 

Special Executive Trainee... 
Harold W. Thomas, Associate Fellow. 
an Engineering Test Pilot at Lock. 
heed Aircraft, has been appointed by 
Hall L. Hibbard to the 2-year Special 
Executive Training Program involving 
all phases of the company’s operation, 
For the past 4 years he has been en- 
gagedin engineering test flying at Lock- 
heed and prior to this was Chief Experi- 
mental Test Pilot for Curtiss-Wright 
Corporation, Buffalo plants, Airplane 
Division. 

> With Radioplane Company... 
O. L. Woodson, described in the 
December REVIEW as having joined 
the Radiophone Company as Project 
Engineer, actually is with Radioplane 
Company, Van Nuys, Calif., where he 
is Director of Research. Mr. Wood- 
son is an Associate Fellow. 

>» Named Robinson Director... 
T. P. Wright, Honorary Fellow and 
Vice-President in Charge of Research, 
Cornell University, has been named 
to board of directors of N.Y. feeder- 


line, Robinson Airlines, with head- 
quarters in Ithaca. Mr. Wright also 
was appointed full member of 


N.A.C.A. by President Truman, hav- 
ing served out the unexpired term of 


the late Orville Wright. He will 
serve on board until December 1, 
1953. 


Corporate Member News 


® Aluminum Demand Ahead of Supply . . 

Continuing strong demand for aluminum 
and its products, plus combination of con 

ditions that prevented adequate increases 
in production and provoked tight supply 

and-demand situation last year, probably 
will continue to exist for the early part of 
this year as well, according to President 
Roy A. Hunt of Aluminum Company of 
America. 

Nonfatality Record . . . On December 
31, American Airlines completed 3,933,- 
000,000 passenger-miles without a passen- 


ger fatality since March 3, 1946. Safe 
passenger-miles flown since then exceed 
total passenger-miles: flown in American’s 
previous 20 years in air transport busi- 
American has closed its flight 
stewardess school at “Ardmore, Okla., and 
has opened a more completely equipped 
one at its Chicago Municipal Airport 
hangar. New school includes mock-up of 
DC-6 cabin and dormitories on 3rd floor 
of hangar for trainees. 
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© Bonanza Holds Long Distance Record 
Nonstop flight of 2,400 miles from 
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BEECHCRAFT MENTOR 


First flight photo of new Beechcraft Model 45 Mentor. Specially designed as a primary and 
hasic-advanced trainer, the Mentor is an all-metal, two-place single-engined type of high per- 


formance combined with low fuel consumption and high operating economy. 
estimates place maximum dive speed at 280 m.p.h. 


ultimate load factor of 10 for maneuvers. 


Honolulu to Oakland, Calif., by Capt. Bill 
Qdom in a Bonanza gives to Beech Air- 
craft Corporation and the U.S. undis- 
putable possession of new world record in 
long-distance flying for planes in its 
category. This attempt is not expected to 
be the last by Captain Odom, Beech says, 
which also stated that Odom had sufficient 
fuel for more than 1,500 miles of additional 
fight in still air when he terminated the 
attempt to reach Newark, N.J., with com- 
plete approval of Beech management. 


¢ Bendix ‘Cans’ Dynamotors . . . Using 
an ordinary tin can and sea-level air, 
Bendix Aviation Corporation engineers 
have designed a dynamotor that always 
operates under sea-level conditions and 
sea-level efficiency, even though it may be 
100,000 or more ft. in the air. Unit is 
hermetically sealed in ordinary No. 2 can 
commonly used in canning vegetables. 


¢ Boeing Leading Air Force Air-Frame 
Builder . . . Foremost builder of air-frames 
for the Air Force from the standpoint of 
weight, as well as dollar value, Boeing 
Airplane Company is getting contracts for 
11,224,600 Ibs. or 34.3 per cent of total, 
more than one-third of Air Force total .. . 
C-97 production was upped from 27 to 50 
by Air Force, bringing to 108 total number 
C-97's and Stratocruisers now on order. 
New Stratofreighter will be C-97A type, 
powered by 3,500-hp. Pratt & Whitney 
Wasp Major engines and containing 
some advances in design resulting in 
B-50 development . . . Small Boeing 502 gas 
turbine is envisioned for use in land 
vehicles. Weighing about 1,150 Ibs., it 
produces around 200 hp. Although cer- 
tain advantages are evident, there are 
serious drawbacks acknowledged by Boe- 
ing engineers, such as tremendous air con- 
sumption, high fuel burning when idling, 
and compressor inlet noise, which so far 
have defied solution. 


* Brown Instruments School 1949 Pro- 
gram .. . Industrial maintenance and re- 
pair courses conducted for the past 15 
years by Brown Instruments Division of 
Minneapolis-Honeywell Regulator Com- 
pany will be divided during first 6 months 
of 1949 into four classes of 5 weeks each, 
with longer courses for company person- 


Engineering 
Beech claims it is built to provide an 


nel. The 5-week classes will continue 
through June 17. 

® Convair Revises Plans... Cancellation 
of subcontract work has freed some $300,- 
000,000 which will be utilized for sub- 
stantial additional numbers of B-36 bomb- 
ers and extensive modernization and im- 
provement of the other B-36’s and B-50’s 
now on contract to Consolidated Vultee 
Aircraft Corporation. 


@ Continental Motor’s Army Order... 
An initial $18,800,000 order from the 
Ordnance Department of the Army for a 
new type air-cooled tank engine has been 
awarded Continental Motors Corporation, 
together with authorization for facilities 
and special tooling needed to produce the 
order. Contract will be handled in Con- 
tinental’s Muskegon plant and in a large 
Government-owned factory there. It is 
providing jobs for about 1,500 persons. 
Engine being produced is twelve-cylinder 
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V-type built to use 80-octane gasoline and 
rated at 810 hp. without supercharger and 
1,040 hp. with. 

® Stratojet Subcontract to C-W 
Curtiss-Wright Airplane Division received 
a subcontract totaling $1,353,424 to build 
ailerons and flaps for the B-47 Stratojet 
bomber for Boeing-Wichita. 

@ Douglas Navy Orders... With orders 
for 28 F3D jet fighters and 356 planes of 
AD Skyraider series, Douglas Aircraft 
Company, Inc., is second highest Navy 
contractor. 

@ Still in Float Business . .. Rumors that 
Edo Corporation was ‘‘virtually out of the 
business of making seaplane floats’ were 
flatly denied by Earl D. Osborn, founder 
and President of the Long Island company. 
Said Osborn, ‘‘We have been in the float 
business for 23 years and intend to remain 
in it.’’ Edo, which has been concentrating 
on important Army, Navy, and Air Force 
contracts, had consolidated its float sales 
division into general sales department, 
apparently giving rise to the erroneous re- 
ports. Production was resumed last De- 
cember of Model 2000 floats for use on the 
Aeronca Sedan and last January on Model 
3430 floats for Cessna 195. 

e G-E Building Search Radar for Air- 
ports .. . New radar device permitting 
planes to make all-weather approaches and 
landings in greater safety and with fewer 
delays has been developed by General 
Electric Company. Civil Aeronautics 
Administration has awarded company 
$2,840,427 contract for 27 units, 22 of them 
going to air control towers in this country, 
one to Hawaii, and four to Alaska. In- 
stallations begin early next year... World’s 
largest supersonic wind tunnel unveiled at 
Lewis Flight Propulsion Laboratory by 
NACA contains G-E drive, including mo- 
tors, controls, and switchgear. 

@ Leading Navy Air-frame Builder .. . 
Grumman Aircraft Engineering Corpora- 
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NEW KOLLSMAN ALTIMETER SPEEDS ALTITUDE READING 


Just designed and developed by Kollsman Instrument Div., Square D Co., the Kollsman 160 
Altimeter is a new sensitive instrument with a 2-digit altitude-counter in the dial and a single 


pointer (left) instead of three pointers in the conventional model (right). 


“The 2-digit 


counter in the new instrument both speeds up and simplifies the reading of altitude,’’ said 
Victor E. Carbonara, Vice-President of Square D Co. and General Manager of Kollsman 


Instrument Div., announcing the Kollsman 160 Altimeter. 


Mr. Carbonara, an Associate 


Fellow of the Institute, added that the new instrument will substantially relieve the pilot of the 
hazards of error and confusion in reading correct flight altitude, particularly at times of stress. 
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BACKLASH 


and 


SIMPLICITY 


of the 


Trim Tab Actuator 


..-resulted in its adoption in the 
flight control systems of the 
following advanced aircraft: 


GRUMMAN ALBATROSS” 


JR2F-1, SA-16 


McDONNELL “BANSHEE” 


F2H-1, F2H-2 


CHASE C= 


YC-122, YC-123 
CHANCE VOUGHT 
REPUBLIC 


Improvements in ‘49 models have been incor- 
porated as a result of conti develop t: 
* ZERO BACKLASH at the output shaft thru 
Balanced Torque drive * Radio Noise Filter 
built in to meet the noise level require- 
ments of Specification AN-M-l0a * Re- 
duced weight * Increased Performance * 
Increased Brush Life ¢ Infinitely adjustable 
limit switches and position transmitter acces- 
sible AFTER INSTALLATION “Positioning” 
and synchronizing controls available with- 
out modification of envelope * Two basic 
models to suit space requirements. 


WRITE TODAY FOR LITERATURE 
ON THESE NEW ‘49 MODELS 


ACCESSORIES CORPORATION 
25 MONTGOMERY STREET 
HILLSIDE 5, NEW JERSEY 


Western Representative 


JAMES L. ADAMS & CO. 
LOS ANGELES 6 
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tion, with 26 per cent of total air-frame 
dollar value, is leading Navy air-frame 
builder so far in fiscal 1949. Navy had 
allocated $553,635,000 for plane procure- 
ment at press time, Grumman receiving 
orders for 317 F9F jet shipboard fighters, 
23 AF-1 carrier attack planes, and 6 JR2F 
Albatross light utility transports. 


e Tests Turn Altitude Chamber into 
Fruit Stand Lockheed Aircraft Cor- 
poration’s giant altitude chamber was con 
verted into a fruit stand not long ago to 
carry out extensive tests on 34 varieties of 
perishable fruits and vegetables. Project, 
carried out jointly between Lockheed and 
Department of Agriculture, was initiated 
to answer question: Will lettuce wilt and 
tomatoes burst during rapid climbs and 
ascents in aircraft? Result: Close inspec- 
tion of ‘‘air-borne’’ fruits and vegetables 
by experts failed to find any effects of alti- 
tude changes; they remained the same as 
fruits and vegetables under normal store 
conditions, 


Honeywell Gets Air Force Order... A 
$1,000,000 contract calling for manufac- 
ture of new type electronic controller for 
use on reactivated B-29’s has been given 
Minneapolis-Honeywell Regulator Com- 
pany by the Air Force. Controllers will 
modernize the turbosupercharger control 
systems on the bombers. 


@ $18,000,000 Payroll Loss Due to Can 
cellation Readjustments in Air Force 
procurement program to remain within 
budgetary limitations resulted in immedi- 
ate layoff of about 1,900 employees at 
North American Aviation, Inc., Long Beach 
plant, and about 700 at its Los Angeles 
plant. Termination of contracts repre- 
sents payroll loss of approximately $18,- 
000,000 at North American. 

e@ Northrop Unaffected by Cancellations 
.. . Officials of Northrop Aircraft, Inc., be- 
lieve Air Force cancellation of two of com- 
pany’s contracts is unlikely to have any 
major effect on plant operations at Haw 
thorne where about 6,000 persons are em- 
ployed. Canceled contracts covered pro- 
duction of 30 RB-49 Flying Wings and 
30 C-125 three-engined Raiders. Nearly 
all production of RB-49’s had been sub- 
contracted to Convair (Ft. Worth). 
Northrop’s Hawthorne plant is now in 
production on initial contract for 23 
Raiders which was not cut back, in addi- 
tion to work on experimental contracts on 
XF-89, X-4, and a number of military con- 
tracts company cannot make public. 


®@ Total of 673,582 passengers was carried 
by Pan American World Airways’ Latin 
American Division in 1948, completing 
557,659,702 passenger-miles, in addition to 
28,471,422 lbs. cargo. Division also com- 
pleted 3!/2 years in which almost 2,000, 
000,000-passenger-miles were flown with- 
out a fatality to passengers or crew... 
On the Atlantic run, 56,000 passengers 
were carried aboard Clippers of Pan Am 
during 1948. Westbound traffic continued 
to lead eastbound with about 33,000 per- 
sons coming into the U.S. by Clipper, while 
some 22,700 left for Europe and beyond. 
Year’s total was about 6,000 under 1947’s 
62,000. Passenger-miles flown were 301,- 
822,000 and plane-miles 13,485,000. In 
addition, 31,400 passengers were carried on 
the Bermuda run. 
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@ Turbo-Wasp Completes 150-Hour Test 
.. . The JT-6B Turbo-Wasp jet engine 
(Rolls-Royce Nene) successfully cop, 
pleted its official 150-hour military quaj 
fication test with static thrust ratings m7 
to 5,000 Ibs., Pratt & Whitney Aircrat, 
Division, United Aircraft Corporation 
says. First production engines are going ty 
Grumman for installation in the F9R9 
Panther. Pratt and Whitney made ¢. 
tensive changes in accessory case design ty 
meet Navy requirements. Significan, 
advantage of engine is sparing use of 
strategic or scarce metals for components 
that must have high strength at high tem. 
peratures, 


@ Ryan Gets Multimillion Dollar Je 
Parts Order A multimillion dolla 
volume production order for exhaus 


cones, burner assemblies, combustion 
chambers and other specialized jet engine 
parts was given to Metal Products Dj. 
vision of Ryan Aeronautical Company by 
General Electric for their J-47 (TG-199) 
model now going into mass production 
Program will be a major factor in work of 
Metal Products Division for several years, 
officials say. Several hundred additional 
workers have been hired for the program, 
and more may be required in 1950. First 
deliveries will be made early this year. 


@ Speed Nut Development . . . New de. 
velopment in Speed Nut which will create 
tremendous savings in all operations re- 
quiring the fastening of square nuts to sheet 
metal panels, was announced by Tinner- 
man Products, Inc. Called the Speed Grip 
Nut Retainer, new product will make big 
assembly savings by eliminating welding, 
clinching, or staking, company says. New 
nuts are easily snapped into place by hand 
or with screw driver, and their spring steel 
‘‘mechanical hands’’ hold nut in bolt-re- 
ceiving position. 


U.A.L. Courtesy Card . . . New pro- 
cedure for assuring parties of two obtain- 
ing seats together is being carried out by 
United Air Lines. Ticketing agent issuesa 
small courtesy card which is presented to 
stewardess on boarding plane. Stewardess 
honors card, showing the two passengers to 
a pair of previously blocked-off seats ... 
Holiday travel by air last Christmas helped 
United fly almost 30 per cent more in De- 
cember, 1948, than in previous Decemntber. 
Air mail and freight also showed substan- 
tial increases. During December, com- 
pany flew estimated 93,646,500 revenue 
passenger-miles, increase of 28.5 per cent 
over December, 1947, and 6'!/2 per cent 
from November, 1948. Air-ton-miles were 
an estimated 57!/. more than a year ago 
December and up 54 from November. 
Freight-ton-miles were up 59 per cent 
from December, 1947, but off 2 per cent 
from November, 1948. 


@ Westinghouse Year-End Statement... 
For first 11 months of 1948, Westinghouse 
Electric Corporation produced and shipped 
$873,342,638 worth of electrical equip- 
ment and household appliances, 6.5 per 
cent above full year of 1947 and new high 
record for any similar period in company’s 
history. New orders during the 11 months 
totaled $960,556,927, compared with $898, 
333,791, in same period last year. 
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Carroll J. Peirce 
Columbus Section 
A native of New Orleans, Carroll 


|, Peirce several years ago had a 
personal interest in the fortunes of the 


Goodyear F2G 
airplane taking 
part in the air 
races at Cleve- 


land, and when it 
won he felt the 
satisfaction of 
having  contrib- 
uted to its vic- 
tory, having done 
some of the engineering for the plane. 

Mr. Peirce, who is 38, first became 
interested in aerodynamics through 
performance of advanced fluid me- 
chanics calculations in connection with 
civil engineering work he was doing in 
1940. At present he is Director of the 
School of Aviation and Professor of 
Aeronautical Engineering, Ohio State 
University, where he is in charge of 
University Airport, Don Scott Field. 
Besides teaching graduate courses in 
supersonic aerodynamics and exterior 
ballistics, he coordinates and pro- 
motes aeronautical research activi- 
ties in various departments of the 
University. He has been at Ohio 
State since March, 1947. 


>» Wide Professional Experience— 
Mr. Peirce, who was graduated from 
Tulane University in 1931 with a 
degree of Bachelor of Engineering in 
Mechanical- Electrical Engineering 
and received his doctorate of Science 
in Aerodynamics at University of 
Michigan in June, 1942, has a wide 
professional experience as a civil and 
aeronautical engineer. 

Beginning in New Orleans, where he 
was engaged in the design of concrete 
and steel structures, hydraulic ma- 
chinery, and preparation of estimates 
and specifications as Designing En- 
gineer with the Sewerage and Water 
Board between 1933-1940, Mr. Peirce 
became a graduate student in aero- 
nautical engineering at Michigan in 
September, 1940, and a Teaching 
Fellow in Engineering Mechanics in 
February, 1941. From the following 
February to June, 1942, he also was 
an Instructor in Aeronautical Engi- 
neering. 


> Joins Goodyear—In that month he 
Was appointed Manager of Structures, 


Goodyear Aircraft Corporation, Akron. 
There he was in charge of all stress 
analysis and static tests on airplanes 
and airships being designed by the 
company. 

A year later he was named Manager 
of Structures and Aerodynamics, ‘n 
charge of stress analysis, weight con- 
trol, static tests, aerodynamics, and 
engineering flight test and was re- 
sponsible for all technical procedures 
used by those departments. 

During this period of his employ- 
ment, Goodyear designed and built a 
new nonrigid airship, the M type, for 
the Navy, in addition to the F2G 
Navy fighter powered by a Pratt & 
Whitney 3,000-hp. engine. In the 
latter program, a total of four com- 
plete wings and three tail surfaces 
were designed, with all engineering 
reports being prepared for other com- 
panies for whom Goodyear was acting 
as subcontractor. Some 90 persons, 
including four company consultants, 
four engineering test pilots, stress 
analysts, aerodynamicists, and flight 
engineers were under Mr. Peirce’s 
direction. Several proposals for jet- 
propelled aircraft were prepared and 
submitted to the Army Air Forces and 
Navy. 

In February, 1946, Boeing Airplane 
Company (Wichita) made Mr. Peirce 
its Chief of Aerodynamics, where he is 
to date in charge of wind-tunnel pro- 
grams on a transport aircraft, an Army 
liaison airplane, and several experi- 
mental models for testing new types of 
control systems. Wind-tunnel test- 
ing was carried on in five tunnels. 


> Technical Publications—Among 
the technical papers by Mr. Peirce 
which have been published are ‘“‘Pile 
Driving Formula,” and ‘Boundary 
Layer Control” in the Journal of the 
Louisiana Engineering Society in 1933 
and 1940, respectively. ‘‘Airplane 
Stability’’ (summary) appeared in the 
December, 1946, number of the 
S.A.E. Journal, 

In addition, Mr. Peirce, who helped 
to form the Akron Section of the 
Institute, delivered papers before that 
local organization and before the 
Wichita Section of the S.A.E. on the 
subjects of ‘‘High Speed Aerody- 
namics’ and ‘Airplane Stability,”’ 
respectively. 

In 1946, he was married to Marv 
Koss, of Akron, and they have a son, 
Stephen. 
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|.A.S. Sections 


Baltimore Section 


Don K. Covington, Jr., Secretary 


At the Section’s December 8 meet- 
ing, attended by 100 members, Dr. 
Hugh L. Dryden, Director, Aeronau- 
tical Research, N.A.C.A., spoke on 
“Sixty Years of Supersonic Research.”’ 
Chairman O. J. Schaefer presided. 
> From Early Beginnings—Dr. Dry- 
den unfolded the story of supersonic 
research from its early beginnings in 
the research of Salcher and Ernst 
Mach up to the present extensive 
wind-tunnel program. 

Following the lecture, a general dis- 
cussion took place in which general 
policies of the Government agencies 
relative to supersonic research and 
status, as limited by security regula- 
tions, were talked over by the mem- 
bers and Dr. Dryden. 


Columbus Section 
Ferdinand L. Jesse, Secretary 


The December 15 meeting featured 
Dr. E. H. Gamble, Head, Research 
Engineering, Curtiss-Wright Corpora- 
tion, on ‘‘The Role of Electronics in 
the Aircraft Industry.” C. J. Peirce, 
Chairman, presided with 35 members 
present. 
> Can’t Get All Answers—Dr. 
Gamble stated that, while electronics 
cannot replace the thoughtful efforts 
of aircraft designers or reduce all air- 
plane designs to the mere feeding of 
data into an electronic computer with 
the answers automatically appearing 
in a few moments, the use of servo- 
mechanisms in aircraft and the proper 
application of electronic simulators to 
research can facilitate the solution of 
many problems. 

Electronic simulators and com- 
puters are possible because electronic 
circuits can be devised which exactly 
duplicate, or closely approximate, the 
actions and reactions occurring in 
nature. For instance, the response 
of a thermal system or a mechanical 
system can be duplicated in effect by 
an electrical circuit. 


> Dehmel Trainer Example—An ex- 
cellent example of an electronic simu- 
lator is the Dehmel Trainer, whichis a 
complete reproduction of a Boeing 
Stratocruiser control room and which 
is used to give pilots actual flying 
experience without taking off from the 
ground (AERONAUTICAL ENGINEERING 
REVIEW, p 7, July, 1948). 

Other electronic simulators are now 
being used to develop control systems 


(Continued on page 83) 


Honorary American Fellow for 1948 
Clark B. Millikan, Acting Director, Guggen- 
heim Aeronautical Laboratory, California In- 

stitute of Technology 
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Honors List 


Honors Night for 1949 has come and gone. Now a 
traditional event on the American aeronautical scene, 
this year it lived up to every expectation of those who 
started it many years ago. 

The Institute has never been in a position to offer 
large tangible rewards to those it honors. True, there 
are modest honoraria attached to several of our annual 
awards, but they are nominal in amount and were in- 
tended by their donors chiefly to underwrite the ex- 
penses that might be incurred by the recipients in 
coming to the Honors Night Dinner. For the most 
part, then, all we can say to those men whose work 
has advanced our knowledge in the aeronautical sci- 
ences is —‘‘Stand here for a moment and receive the ac- 
claim of your fellows’’—as we add their names to the 
roster of the distinguished men of aeronautics who have 
gone before them. 

Honorary Fellowship in the Institute is the highest 
recognition that we can give to those who have made 
major contributions to the art and science of aeronau- 
tics. Each year two such men may be chosen: one 
from among the American Fellows and one from the list 
of Foreign Fellows. They are selected by secret ballot 
by the I.A.S. Fellowship. 

The Honorary Fellows for 1948 need no introduction 
to Institute members. They are men who have given 
unstintingly of themselves and their talents to advance 
the art, each in his own field. We welcome to the dis- 
tinguished company of the elect Dr. Clark B. Millikan, 
of the Guggenheim Aeronautical Laboratories of the 
California Institute of Technology, and Capt. J. 
Laurence Pritchard, Secretary of Britain’s Royal Aero- 
nautical Society. 


Fellowship in the Institute is in itself a high honor. 
In the 17 years of the Institute’s existence and out of a 
total membership that is now in excess of 7,000, there 
are but 172 Americans who have attained that distinc- 
tion. It is the hallmark of success in a man’s chosen 
profession to be able to write F.I.A.S. with his name. 

Fellowship in the Institute is not easily attained. A 
maximum of ten new American Fellows may be elected 
each year—and some years the number who acquire 
the necessary number of votes is less (there were but 9 
Fellows elected this year). 
elect new Fellows. 


The Fellows themselves 
Balloting is strictly secret, and a 
favorable vote of three-fourths of those voting is neces- 
sary toelect. Only Associate Fellows of 1 year’s stand- 
ing are eligible. 

This last is important. Our Secretary has been 
asked many times why this or that individual of ob- 
vious qualification is not a Fellow. Nine times out of 
ten it is discovered that he is not an Associate Fellow, 
although he may have been a member of long standing. 
The point to remember is that advancement from 
Technical Member to Member and from Member to 
Associate Fellow is not automatic. Every I1.A.S. mem- 
ber must file application for advancement in grade, up 
to and including Associate Fellowship. And it is only 
the Associate Fellows who are eligible for election to 
Fellowship. 

So, if you feel that you or your associates should be 
considered for election to I.A.S. Fellowship, be sure 
that all the requirements have been met. Our Mem- 
bership Committee is ready and willing to regrade 
members upward, but they cannot act unless you act 
first by filing your application for regrading. A letter 
to the Institute Secretary will get you full information 
and the proper forms. 


S. P. J. 
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The Berlin 


Excerpts from the Honors 


Night Dinner Address of 


Major Gen. Laurence S. Kuter 
M.A.T.S. Commander 


en THE FACT THAT our efforts have been almost 
exclusively devoted to Vittles,’’ General Kuter 
declared in the opening of his address to the I.A.S. at 
the Honors Night Dinner on January 24, ‘‘M.A.T-.S. has 
still managed to achieve many of the objectives of its 
basic program’’ (eventual organization and integration 
of military air transport services into one global com- 
mand for entire military establishment). ‘‘Particu- 
larly it has proved that integration in the Armed Serv- 
ices can and does work to the decided advantage of all 
concerned. 

“The Russian blockade of Berlin was abruptly im- 
posed on 21 June, 1948.... 

“On 10 July M.A.T-S. itself was called on for its 
first squadron of C-54’s, drawn from its regularly 
scheduled operations. .. . 

“On 23 July, M.A.T.S. was ordered to establish an 
Airlift Task Force Headquarters in Europe. . . .To 
head this staff in direction of the airlift, M.A.T.S. 
chose Major Gen. William H. Tunner, its Deputy Com- 
mander for Air Transport and well known as com- 
mander of A.T.C.’s wartime supply of China over the 
‘Hump.’ Since the departure of the first staff, M.A.T-S. 
has contributed to Vittles some 4,000 personnel, in- 
cluding the bulk of the air crews. At the same time 
that General Tunner took over, M.A.T-S. also furnished 
8 squadrons of 72 C-54’s, with three crews per aircraft. 

“Currently in Germany, working the airlift, are ap- 
proximately 225 C-54’s, including 24 R5D’s of M.A.T-S. 
Navy element plus an additional 75 aircraft in the 
maintenance pipeline. Not to be overlooked is the 
additional airlift provided by the heartbreaking effort 
of the R.A.F. fleet of some 100 planes of miscellaneous 
types, none designed for the job and all difficult to 
maintain... .”’ 


Remarkable Traffic Control 


“Tt is clear that the news of Vittles’ impressive per 
formance lies in its remarkable traffic control, largely 
made possible by taking advantage of every modern aid 
to navigation and all-weather flying. In addition to 
carefully located radio ranges and beacons and air 
traffic control centers, GCA has made a tremendous con- 


tribution to the maintenance of continuous operations. 
GCA in Vittles is working about five times as rapidly 
as it has ever done before, and it is not uncommon to 
stand in the GCA truck and see five aircraft on the 
scope, brought in surely and safely, one after the other 
by the expert teams who man these units. . . . 

“Robert V. Garret, air safety inspector for the Civil 
Aeronautics Board, declared Operation Vittles ‘has 
advanced the art of traffic control 10 years.’ Repre- 
senting the C.A.B., Garret inspected all phases of the 
airlift operation, concluding that the concept of traffic 
control (as used in Vittles) could easily be applied to 
New York, Washington, or Chicago immediately with- 
out adversely affecting the slow aircraft. 

‘Needless to say, the finest communications facilities 
in the world would mean little without high caliber, ex- 
perienced pilots—men who can use these aids and who 
can maintain on every trip exact speeds, altitudes, and 
position. This is precision flying at its best—and it 
must be just that, with a constant procession of C-54's 
flying the corridors 3 min. apart, in all hours and all 
weathers. On one occasion, 18 September, planes were 
landing at Berlin at intervals of 48 sec., and this on a 
day when 18 of the 24 hours were instrument condi- 
tions. ... 

“It is also interesting and significant, I think, to 
note that for the past 10 days tonnage totals in Vittles 
have stayed at an almost constant daily average. In 
other words, although the airlift is operating continu- 
ously through the good and bad days of a German win- 
ter, there is no relation between weather and tonnage.” 
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OPERATION VITTLES 


THE AIR SUPPLY OF BERLIN 


MAINTENANCE PIPELINE 


Maintenance Urgent and Difficult 


“With Vittles 
average utilization of some 8 hours per day per plane, 
the entire problem of maintenance has at all times been 
both urgent and difficult. 
tenance pattern we follow: 


aircraft in maximum use, producing an 


In general, this is the main- 


“After flying 200 hours, a Vittles C-54 receives its 
00-hour check in Germany or England. After four 
200-hour tours and four such checks, the aircraft is re- 
turned to the U.S. by a ferry crew. In the plane is a 
cargo of repairable equipment. 

“Upon arriving in the U.S., the plane is sent to one 
of three cycle reconditioning plants operated for the Air 
Force by civilian contractors. Here the plane is given 
a complete 1,000-hour check and here special installa- 
All told, 


this is a processing that takes approximately 44 days. 


tions and tank sealant work are accomplished. 


Once reconditioned, the plane picks up a cargo of parts, 
engines, and replacement crews and returns to duty in 
Germany. It is this continuous maintenance pipeline 
that M.A.T.S. must keep filled to ensure at all times 
a full operational fleet of 225 aircraft at work in Ger- 
many 

“When it became clear that the duration of Vittles 
was indefinite, M.A.T.S. laid immediate plans for the 
rotation and replacement of the crews. With this in 
mind, M.A.T.S. established at Great Falls, Mont., one 
of its principal bases, an R.T.U. or Replacement Train- 
ing Unit, where we are training replacement crews at 
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TONNAGES’ 


JULY 1948 — JAN 1949 


the rate of 122 per month, including 18 Navy crews. . 
First pilot qualifications have been set at 1,500 hones 
including 100 C-54 hours and 75 hours each of night and 
instrument time. Flight and route checks, plus written 
complete the requirements. The en- 
tire 3-week course at Great Falls is geared to provide 
full refresher training, under conditions resembling as 
closely as possible those the crews will encounter in 
Germany.’ 


examinations, 


Record of Results 


‘To date, in approximately 6 months of operation, 
the Combined Airlift Task Force has*delivered to Ber- 
lin more than 700,000 tons of cargo, over 73 per cent 
of which flew in U.S. aircraft. Total trips to Berlin 
have now well passed the 100,000th mark. With an 
augmented fleet and considerably improved weather, 
recovery from the low tonnages of November and early 
December has been excellent. For example, the 7-day 
period from 31 December to 6 January produced a 
total tonnage of 35,379, for a daily average of over 
5,000 tons. This was the highest sustained daily per- 
formance to date. 

“For the first time in peacetime history, air trans- 
port—strategic air transport—has become a conspicu- 
ous expression of American air power and peace power 
and an effective weapon of diplomacy... . 

‘The future of strategic airlift lies in the development 
and production of the proper transport aircraft, a big 

(Continued on page 41) 
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Dr. Reichelderfer 


on 


“What Aeronautical 
Scientists Ane Doing 
About the Weather” 


An Abstract of the Luncheon Address at 
.A.S: Annual Meeting, January 25. 


Tr THE LAST 5 YEARS there have been more research 
and development aimed at doing away with the un- 
benevolent features of the weather than in all history 
theretofore. Although that statement is not susceptible 
either to proof or disproof, it is probably true even if we 
include the primeval oracles, medicine men, and rain- 
makers on the side of history, for they would be more 
than counterbalanced by the heroic efforts at rainmak- 
ing and hurricane control during the last few years. 

The attack on weather has been three-pronged 
first, the design and development of all-weather flying 
equipment and other mechanical means for going ahead 
with plans and operations in more or less complete dis- 
regard of weather, come rain or shine, cold, heat, or 
high water. The aeronautical sciences have 
marvelous progress in this direction. Pressurized air- 
craft to fly above bad weather; dependable power 
plants that keep going in extremes of temperature, 
through ice storms, heavy rain, and almost anything 
that the atmosphere has to give; and many naviga- 
tional aids in blind landing installations that permit 
taking off and landing in fog and blinding rain or snow 
are among the phenomenal developments. There are 
many other examples of progress in the aim to ‘ignore 
the weather, and most certainly this is the best ultimate 
solution, although there may remain a few exceptions 
that cannot be wholly transcended after all practical 
countermeasures have been developed. The occasional 
destructive tornado and the “cloudburst”’ 
thunderstorm are examples of such exceptions. 

The second arm of attack against the weather prob- 
lem has been through the science of meteorology and the 
development of the services of weather reporting and 
forecasting. There has been noteworthy progress in 
this sector also, but it has not been so spectacular as the 
progress in aerodynamics, aeronautical engineering, 
and air navigation. The past 5 years have brought 
rawinsondes for measuring winds above the clouds, 
radar for detection and tracking of severe thunder- 
storms and hurricanes, arctic weather stations, ocean 
weather ships and aircraft reconnaissance to close some 


made 


form of 


* F. W. Reichelderfer, Chief, U.S. Weather Bureau. 
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of the previous gaps in our weather reporting organiza- 
tion, and research studies in severe thunderstorm for- 
mations and in development of electronic means for 
computing weather predictions in the hope of eliminat- 
ing the inexact factors in present methods of weather 


forecasting. Although the road is long and difficult be- 
fore success can be reached in the plan to derive fore- 
casts by mathematical or electronic process, there is 
good reason to expect more rapid progress in other 
branches of meteorology and weather forecasting ser- 
vices during the next 5 or 10 years. The large increase 
in the number of well-trained meteorologists and the 
growing breadth of meteorological research give promise 
of future results. It is only necessary to compare the 
program of scientific papers presented here this week 
with those representative of similar programs a decade 
or two ago to see how work in this field has been ac- 
celerated and strengthened. The scientific papers of 
the American Meteorological Society this week are so 
numerous that sessions will continue twice daily through 
Friday. A number of instances are given illustrating the 
enormous amount of work now going into meteoro- 
logical research and development and some of the results 
that have been accomplished. 

The third line of attack on meteorological problems 
has been the effort to ‘‘abolish’’ the weather, or at least 
to control its unfavorable manifestations. Members 
and guests who attended the symposium on cloud 
physics heard something about the experiments in 
artificial methods for precipitating rain, dispelling 
clouds and fog, and other forms of weather control. 
These methods are still in the experimental stage, and 


(Continued on page 91) 
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|.A.S. Seventeenth Annual Meeting 
Technical Sessions 
Part I 


DR. ALEXANDER KLEMINt 


Aeronautical Consultant 


TT” AERODYNAMIC SESSIONS of this year’s Annual 
Meeting were not so dramatic as in some preced- 
ing years. But how can such sessions always remain 
at the highest pitch? Airplane designers have broken 
through the sonic barrier, and aerodynamicists now 
understand far better compressibility effects and super- 
gnics. One cannot expect every year a startling an- 
nouncement of the kind that von Karm4n used to make, 
that the drag coefficient would actually drop in super- 
sonic flight, or that camber contributes nothing to lift 
at the highest speeds. This intellectual calm is only 
temporary. Rocket flight at a hundred miles altitude 
where molecules become individuals will bring fine 
new problems. So will the design of artificial satellites. 
But for the time being, research men and engineers 
must present papers that dig deep but do not strike 
Also, it is barely possible that 
another reason for the less exciting character of the 
aerodynamic papers, the word “‘restricted.’’ For ex- 
ample, in one session it appeared that the fuel consump- 
tion of a jet-propelled helicopter is still restricted in- 
formation. To mark things “‘restricted’’ or ‘‘confiden- 
tial’ can become a tiresome habit. 

However, there was no lack of the striking in other 
directions. What, for example, could be more in- 
triguing than a session entitled Human Engineering in 
Aviation? Aeronautics is not al] a matter of physics, 
mathematics, design, and innumerable gadgets. It is 
more than fitting that psychologists, teachers, physi- 
cians should play their part and make the life of the 
pilot an easier one. Of course, the engineers do oc- 
casionally develop ‘‘gadgets’’ that help the pilot, as 
witness the remarkable Sperry Zero Reader (discussed 
in the Instruments Session), and Air-Borne Radar (Air 
Transport Session) that seems to be coming into its own. 

To say that the Meeting was well conducted and the 
gathering representative is commonplace. To say that 
it was friendly is also true. Technicians and scientists 
like one another and care more for the good opinion of 
their fellows than for anything else in the masculine 
world. But there is one group within the Institute 
Which is unique. The helicopter people still have the 
fomance and camaraderie of early pioneers in their 


out into new territory. 


* This covers the first 2 days of the Technical Sessions. 
t Helicopter Editor, Aero Digest, and Editor, Handbook of 
Aeronautical Engineering. 
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souls. They responded to the inimitable charm of Igor 
Sikorsky and were thrilled to learn that it really took 
him 40 years to achieve the helicopter. Moving pic- 
tures and papers proved to them that the principle of 
the jet triumphant in the airplane would serve equally 
well in rotating wing aircraft. And they heard with 
pleasure a restatement of the possibilities of convertible 
aircraft and assurance that convertible aircraft, com- 
bining the best features of the helicopter and the air- 
plane, will come. 

There was another session besides Human Engineer- 
ing whose name had claim to novelty in its title, Flight 
Propulsion. The power-plant people discussed com- 
pressors, blades, materials to withstand hot gases, 
propellants for rockets and said not a word about re- 
ciprocating engines. 

One could find romance also in the sessions held 
jointly with the American Meteorological Society. 
Efforts at rain making have ceased, a sad admission 
that we cannot master Nature and that it would be bet- 
ter simply to improve forecasting. But we can now 
use rockets and meteors for research study of flight at 
Mach Numbers of the order of 100 and chart the proper- 
ties of the atmosphere up to 120 km. as a prelude to the 
superaviation that is just around the corner. 

If this review of the first 2 days started on a note of 
disappointment, the disappointment vanishes and 


# 
: 
4 
4 
: 
= 4 
= 


AERONAUTICAL 


Rotating Wing Aircraft Panel: Chairman, Bartram Kelle y, 
Chief Helicopter Engineer, Bell Aircraft Corporation; : 
Marquardt, President, Marquardt Aircraft Company; Charles 
R. Wood, Jr., Chief Helicopter Test Pilot and Manager, 
copter Contracts, McDonnell Aircraft Corporation; R. H. Miller, 


Associate Professor of Aeronautical Engineering, Massachusetts 
Institute of Technology; and I. I. Sikorsky, Engineering Manager, 
Sikorsky Aircraft Division, United Aircraft Corporation 


the meeting appears as rewarding as ever when we 
forget aerodynamics and think of the sessions as a 
whole. 

Besides, there were the excitements of the Honors 
Dinner, which always shows where aviation is going. 
George W. Brady received The Sylvanus Albert Reed 
Award “for contributions to the development of the re- 
versing propeller resulting in shorter landing runs for 
large aircraft,’ and we see smaller airports and more 
frequent landings as possible at any airport in the near 
future. The youthful Allen E. Puckett earned The 
Lawrence Sperry Award for ‘‘outstanding contributions 
to the design and development of supersonic wind tun- 
nels,’’ and we know that section characteristics of 
supersonic airfoils will soon be accurately measured. 
When Dr. W. Randolph Lovelace, II, accepted The 
John Jeffries Award “for outstanding contributions to 
the advancement of aeronautics through medical re- 
search,’ there was another proof that the human ele- 
ment in aeronautics is no longer neglected. Last, but 
not least, what could be more encouraging than the 
story of “The Berlin Airlift’ as told by Major Gen. Lau- 
rence S. Kuter? His speech ranged from an outline of 
the technical perfection of its maintenance system to 
anecdotes of pilots who operated 225 airplanes in the 
narrow corridor for an average of 8 hours a day each 
At one point General Kuter quoted Robert V. Garret, 
air safety inspector of the Civil Aeronautics Board, as 
saying: “Operation Vittles has advanced the art of 
traffic control by 10 years.’”” The General attributed 
much of the success of the lift to use of GCA (Ground 
Controlled Approach). Virtually all flights were 
“talked in,’’ as expert crews watched the planes on 
radar screens. 
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Instruments Session: Chairman, Victor E. Carbonara, Vice- 
President and General Manager, Kollsman Instrument Division, 
Square D Company; W. A. Wildhack, Chief, Missile Instru- 
mentation Section, Electronics Division, National Bureau of 
Standards; Y. T. Li, Research Associate in Aeronautical Engi- 
neering, Massachusetts Institute of Technology; and C. F. Fra- 
gola, Engineering Section Head for Electronic Development, 
Sperry Gyroscope Company 


After this speech, people felt that there was nothing 
in the realm of transportation which the airplane could 
not do. 

And so with a preamble, which like many preambles 
may be useless, we plunge in medias res. 


Rotating Wing Aircraft 


There were four excellent papers in this session; the 
moving pictures were exciting, the enthusiasm of the 
engineers sincere. It seems clear that jet propulsion 
will be as useful in the helicopter as in fixed-wing air- 
craft. The only question is: Will it be ram-jet or 
pulse-jet ? 

The men who planned the Rotating Wing Aircraft 
Session did well to place together two papers on jet- 
propelled helicopters, one by Charles R. Wood, Jr. 
(McDonnell Aircraft Corporation), on ““The McDonnell 
Ram-Jet Helicopter,’ advocating the ram-jet; the 
other by Roy E. Marquardt (Marquardt Aircraft 
Company), on the ‘‘Preliminary Development of a Jet- 
Propelled Helicopter,” favoring the pulse-jet engine as 
the source of power. 

Whether one or the other power plant is employed, 
the following advantages may be claimed for both: 

(1) No reaction torque transmitted to the fuselage 
and no tail rotor, with corresponding weight- and power- 
saving. 

(2) No supplementary engine, transmission, Of 
complex gear box, clutch, or free wheeling. 

(3) 
tion. 
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(4) Initial cost of helicopter reduced and economy 
for short-haul transportation increased. 
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In the earliest stages of the undertaking, the Mc- 
Donnell engineers discovered that, at a rotor tip speed 
somewhat below the speed of sound, ram or centrifugal 
force would provide enough compression for operation. 
For both ram-jet and pulse-jet the following factors 
work against efficiency: 

(1) Loss of ram pressure due to inlet and inlet dif- 
fuser losses. 

(2) Reduction in initial combustion chamber static 
pressure due to finite velocity. 

(3) Thermal radiation and convection losses. 

(4) Nozzle losses. 

(5) External drag of the body. 

Besides being simpler, the ram-jet, according to Mr. 
Wood, seemed to have the smaller losses, and design 
calculations led to the following specification: 25 Ibs. 
net thrust at tip speed of 600 ft. per sec. (400 m.p.h.); 
a maximum diameter of 7.15 in., an inlet diameter of 
6.15 in., and a length of approximately 33 in. (The 
actual ram-jet used for the original flight of the ram- 
jet helicopter was smaller, particularly in length.) 
The development included whirlstand tests, up to 700 
ft. per sec. tip speed of five basic ram-jet arrangements. 
A ram-jet with liquid gasoline injection weighed less 
and was otherwise superior to one with internal vapor- 
izers. 

A two-bladed see-saw rotor was chosen because of 
its simplicity, and a conventional aircraft starter proved 
adequate because the ram-jet rotor proved to be self- 
propelled at a fairly low speed. 

Here are the main characteristics of the McDonnell 
Jet Helicopter: The rotor assembly consists of two all- 
metal blades and two ram-jet propulsion units. The 
16- and 18-ft. diameter blades tested were NACA 0013 
airfoil section of constant chord; solid dural spar with 
a simple skin aft section attached by means of rivets 
and cycle-weld cement; solidity, 0.037 to 0.048;  fair- 
lings installed at the attachment of the ram-jet and 
rotor blades. The ram-jet propulsion engines consist 
of an outer Inconel shell, an inner liner, flame holders, 
fuel nozzles, and attaching fittings. It has conven- 
tional helicopter controls, with the cyclic pitch stick 
that provides direct tilt of the rotor hub hung from the 
rotor. A motorcycle-type throttle controls the ram- 
jet thrust at the outboard end of the collective pitch 
lever. A rudder is installed at approximately 45° in 
the effective down-wash area of the rotor blades; no 
horizontal tail surface is provided. The rotor head, 
including the reduction gears for the starter, is mounted 
in a gimbal ring arrangement so that the rotor shaft 
axis may be tilted in any direction. The ignition sys- 
tem consists of a spark coil connected to the rotor head 
distributor system which fires one ram-jet’s spark plug 
at a time, needed for starting only, so that two 6-volt 
dry batteries are sufficient. A wobble pump is used to 
provide the initial gasoline fuel pressure to light the 
tam-jets as the rotor is started; the rotation of the 
blades delivers fuel from the tanks to the ram jets at the 
tips by centrifugal force. 
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The construction of the air frame is simple and con- 
ventional, and starting is easy. The machine has a 
weight empty of 280 Ibs. and flies at a gross weight of 


625 Ibs. Grade of gasoline is immaterial. 

Autorotation is satisfactory, but vertical descent is 
faster than for an ordinary rotor because of the drag of 
the ram-jets. Some 67 hours of full flight tests have 
shown forward speed of more than 50 m.p.h. and satis- 
factory controllability about all axes in all régimes of 
flight. Research is proceeding along many lines. The 
author hints at high fuel consumption in the following 
words: ‘‘Reduced fuel consumption is a major de- 
velopment requirement.”’ 

Not the least interesting part of the paper is in the 
conclusion, which Mr. Wood, engineer and test pilot, 
has drawn from his experience: ‘“Tests have indicated 
that the endurance required for tactical flight opera- 
tions such as observation, communications, wire-lav- 
ing, spotting for artillery, photography, light cargo 
transport, carrier service, rescue operations, etc., in 
all weather, Arctic or Tropic, can be provided in a 
service-type ram-jet helicopter. The ram-jet helicopter 
in quantity production will have only a small part of the 
cost as compared to conventional helicopters. The 
maintenance will be substantially reduced, practically 
nil, and simplified flight characteristics should permit 
operation by personnel of only limited flight-training 
experience. A small ram-jet helicopter offers great 
possibilities as an ‘aerial motorcycle’; a large ram-jet 
‘flying crane’ will transport heavy loads for short dis- 
tances, economically.” 

Mr. Wood gave excellent reasons for choosing the 
ram-jet. Roy E. Marquardt (Marquardt Aircraft 
Company), in his ‘‘Preliminary Development of a Jet- 
Propelled Helicopter,’’ was just as convincing in his 
support of the pulse-jet motor. No analysis will de- 
cide whether ram-jet or pulse-jet is the better—such 
questions are decided by service experience—but the 
debate was instructive. Mr. Marquardt compared four 
types of helicopters analytically: ram-jet, pulse-jet, 
compressor-burner jet, and conventional gear drive. 
The M-14 helicopter shown in Fig. 1 typifies the ram-jet 
and pulse-jet helicopters. There is a basic difference 
between these two power plants. With the ram-jet, 
the tip speed is high, and the rotor is brought up to 
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Sketch of M-14 helicopter. 
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Fic. 2. Schematic drawing of compressor burner helicopter 


speed with some auxiliary power supply. 


the pulse-jet engine to bring the rotor up to speed. 
The compressor-burner jet helicopter is shown in Fig. 
2. Compressed air, supplied by an engine-driven com- 
pressor in the fuselage, is carried out through the 
blades to burners and exhaust nozzles at the blade tips. 
The compressor-burner jet helicopter actually includes a 
whole family of machines, as the basic parameters are 
varied, with the most promising machine incorporating 
a medium-sized compressor normally operating at a 
fairly high compression ratio with high temperature 
combustion at the blade tip. The detailed analysis is 
currently presented in ‘Design Criteria for Jet-Pro- 
pelled Helicopters,” by C. D. Denney, A.S.AM.E. 
Transactions, January, 1949. A summary of results 
is shown in Fig. 3, from which it can be seen that the 
ram-jet helicopter carries more pay load than the con- 
ventional gear-driven machine up to 1'/. hours dura- 
tion. The compressor-burner jet helicopter carries a 
little less pay load than the ram-jet machine up to | 

hour, but carries more pay load than either the ram-jet 
or a conventional gear drive from !/2 to 2'/, hours. The 
pulse-jet-driven machine carries as much pay load as the 
ram-jet at short endurances and equals the performance 
of the compressor-burner jet up to the duration where 
neither offers an advantage over the conventional gear 
drive. For 1 hour the pulse-jet helicopter carries 90 
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Fic. 3. Comparison of jet and conventional helicopter per 
formance. 


With the 
pulse-jet, it is necessary to start the pulse-jet by some 
means, a compressed air supply probably, then allow 
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per cent more pay load than the conventional machine: 
for 2 hours it carries 50 per cent more pay load. Per. 
formance-wise at least, the pulse-jet helicopter appears, 
according to Mr. Marquardt, to be the most interesting 
of the types of jet power plants now being considered. 

While no analysis is better than the assumptions 
made, the curves of Fig. 4 are worthy of serious con- 
sideration. Also they have a qualitative righttiess 
about them. Just as with fixed-wing aircraft, the ram- 
jet only comes into its own at extremely high speeds, 
At low and moderate speeds the pulse-jet has a better 
chance because it is less dependent on ram effect. 

Passing over Mr. Marquardt’s account of his whirling 
and flight tests, we signal out a number of points of 
general interest: 

(1) Fora 20-ft. rotor, it is possible to restrict length 
of the pulse-jet engine to 36 in. 

(2) The pulse-jet engine is beset by structural dif- 
ficulties, collapsing failures from high centrifugal loads, 
and effects of high temperatures in the tailpipe. 

(3) A rudder hinged on a 45° line is effective both 
in hovering and in forward flight. 

(4) Noise of the pulse-jet is not alarming. 

(5) The engine is surprisingly low in weight. 

As usual, Mr. Sikorsky gave a charming lecture, 
finely illustrated with slides and motion pictures. He 
took the liberty of mentioning two dates of personal 
interest: ‘‘Exactly 40 years ago, in January, 1909, I 
began the construction of my first helicopter 
After a year and half of hard work with helicopters, I 
realized that the power plants, the general level of aero- 
nautical knowledge, and my own qualifications were, 
at that time, inadequate to solve the helicopter prob- 
lem. Therefore, I shifted my attention to fixed-wing 
airplanes.”’... And, later on in the lecture: ‘Finally, 
exactly 10 years ago, in the beginning of 1939, the de- 
cisions were made, and we started the construction of 
the VS-300 helicopter.’’ The distinguished pioneer 
managed at the same time to present the most signifi- 
cant developments of the day in rotary-wing aircraft. 
These are: 

(1) Los Angeles Airways has accomplished wonders 
in load-carrying and expediting of mail delivery. The 
development of night-flying equipment and the modifi- 
cation of aircraft has made it possible for a single 
Sikorsky machine to carry about 7,000 Ibs. per day, 
flying 8 hours per day, for the past several months—a 
rough total of 413,000 Ibs. in the course of 1 year. 

(2) <A single main sustaining rotor still seems to be 
the most advantageous configuration. 

(3) The jet-propelled helicopter and the high-speed 
convertible helicopter are in the offing. 

(4) In the Sikorsky S-52 these points appear to be 
of general interest: ‘‘Numerous cross-country flights, 
totaling approximately 10,000 miles to date, have re- 
vealed most encouraging accomplishments in ease of 
control. A stabilized control stick, with operating 
characteristics similar to conventional airplanes, has 
been achieved by features in the basic design without 
the addition of any special power-absorbing, stabilizing 
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There are no bungees in the control system 
and no irreversibility.... Because of the excellent 
jongitudinal stability displayed, there is no necessity 
to reduce cruising speed in rough air.” 


devices. 


We cannot be content indefinitely with the miracle of 
helicopter flight and must have stability also. Hence, 
the use of such devices as the Bell stabilizer bar, the 
Hiller control rotor, the Kaman servo control, the Coast 
Guard Helicopter Stabilizer, and speculation about the 
automatic pilot. 

R. H. Miller (Massachusetts Institute of Technol- 
ogy) in ‘‘A Method for Improving the Inherent Stabil- 
ity and Control Characteristics of Helicopters’ has 
done well to undertake a systematic investigation of 
the whole problem. He has set up the theoretical equa- 
tions, employed the methods for transient response to 
control that servomechanism theory has given us, con- 
centrated his attention on dual rotating helicopters 
and on the hovering state, and has arrived at promising 
though preliminary deductions and conclusions. Be- 
cause the paper is of an introductory character, its full 
significance is not readily apparent, but the writer has 
already done much, and his Summary should be given 
in full: 

“The problem of helicopter control and stability is 
examined with a view to establishing whether satisfag- 
tory inherent stability and control characteristics may 
be achieved without major design modifications and 
without having recourse to automatic control devices. 
It is shown that the possibility does exist of improving 
both the damping and the static stability of a hovering 
helicopter by a relatively minor modification of the 
blade mass and aerodynamic characteristics, together 
with the use of springs and dampers in the control sys- 
tem. This should result in considerably improved blind 
flying characteristics and a reduction in excessive con- 
trol sensitivity without sacrificing maneuverability. 
The control characteristic of such an inherently sta- 
bilized helicopter is evaluated by means of the transient 
response characteristics to abrupt control manipula- 
tion.” 


Aircraft Design 


The session on Aircraft Design dealt with modern 
topics: Convertible Aircraft; Present Status of Re- 
search on Boundary-Layer Control; and Measure- 
ments in Flight of Spanwise Wing Loading. The most 
modern, ‘‘Convertible Aircraft,’’ came first and was dis- 
cussed by R. S. Barnaby, S. M. Berkowitz, and W. H. 
Colcord (all of The Franklin Institute). 

Convertible aircraft is at the stage where experimen- 
tal construction would be better than discussion. But 
the more discussion, the sooner experimentation will 
come, and the three authors covered the situation 
forcefully. It would be desirable, they said, to have 
convertible aircraft combining the special capacities of 
the helicopter, with a horizontal flight speed compara- 
ble to that of an airplane of similar size and power. In 
such a craft, pilot and passengers should not be sub- 
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Aircraft Design Speakers: 
sistant Chief Engineer, Grumman Aircraft Engineering Corpora- 
tion; Ralph S. Barnaby, Chief, Aeronautics Section, The Frank- 


Chairman, Robert L. Hail, As- 


lin Institute; L. K. Loftin, Full Scale Research Division, 
Langley Aeronautical Laboratory, N.A.C.A.; and W. Lavern 
Howland, Flight Service Engineering Supervisor, Lockheed Air- 
craft Corporation. 


jected to unusual positions, angles, or accelerations, 
and ‘conversion from direct-lift to fixed-wing flight 
and vice-versa must be accomplished with complete 
continuity of lift, stability, and control and without 
unusual velocities, altitudes of flight, or forces."’ Can 
this specification be met? Well, at least there are many 
plausible solutions, and these solutions fall into two 
broad classes. 


(1) Aircraft Whose Rotor Axes Remain Substan- 
tially Vertical and Which Retain the Propeller and All the 
Components of a Conventional Airplane.—In this hybrid 
type, the aircraft is to rise as a helicopter, reach a cer- 
tain altitude, and then fly horizontally with the load 
gradually transferred to the fixed wing from the rotor. 
Finally, the rotor is to be stopped and swallowed 
telescopically into the hub, stowed into the fuselage, or 
placed in a position of minimum drag. There is com- 
fort that propeller and fixed wing remain, assurances 
against ultimate disaster. The drawback lies in the 
duplication of elements. When rotor, hubs, drives, 
rotor controls, and antitorque means are superimposed 
on all the components of a conventional airplane, will 
any pay load remain? 

(2) Aircraft in Which the Rotor Axis Changes from 
Vertical to Horizontal in Conversion.—There are three 
subclassifications of this Class 2: 


(a) Use the rotor, an adjunct to a complete airplane, 
for direct lift. Then swing it through 90° so that it 
becomes a propulsive airscrew. Duplication of com- 
ponents is partly avoided, and there is a fixed wing as a 
safeguard against disaster. But the rotor designed for 
lift is inefficient as a propeller, and conversely a propel- 
ler makes a poor lifting rotor. 

(b) Let the airplane stand on its tail, rise with the 
body vertical, and then swing over to horizontal flight. 
This type is probably the simplest “‘Convertible,’’ but 
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the queer altitude in the vertical ascent will not be com- 
fortable, and it is a problem to secure enough vertical 
lift from a conventional power plant and propeller. 

(c) The rotor, after it has raised the aircraft to the 
required altitude, changes into a fixed wing. This type, 
on which General Electric has lavished much care, of- 
fers some tricky problems in aerodynamics and con- 
trol during the transition period. 

Many people are talking and some are working with 
convertible aircraft. One small group is completing a 
machine to be ready for ground tests late this spring. 
Captain Barnaby describes it thus: 

‘The rotors are approximately 17 ft. in diameter and 
their axes are 20 ft. apart. Performance calculations 
on this aircraft indicate that transition will be a smooth 
operation, the fixed wings taking on load as the rotor 
axes are rotated from vertical to horizontal, so that 
horizontal flight may be maintained throughout the 
transition. When operating as a helicopter, all control 
is through the rotor system in accordance with normal 
helicopter practice. To attain forward motion and to 
increase speed, the effective rotor discs are inclined 
forward either by cyclic-pitch control or by tilting the 
axes mechanically. As the forward speed increases, 
the fixed wing starts taking an increasing share of the 
load. This, in turn, permits a larger percentage of the 
rotor force to be used for forward propulsion. By this 
procedure the wing is loaded until it is the only lifting 
surface and the rotors become wholly propulsive, and a 
smooth transition is accomplished.”’ 

To Summarize.—Convertible aircraft are desirable; 
many solutions are theoretically feasible. A system- 
atic, technical, and material effort is fully justified 
and in skilled hands might well be successful. 

There are analogies between the second topic of this 
session, Aircraft Design with Boundary-Layer Con- 
trol, and the first topic, Convertible Aircraft. In both, 
engineers seek improvement in the low-speed range; 
both developments are desirable, promising, and plaus- 
ible; of both, there has been great discussion; in both, 
nothing much has been done so far (though in bound- 
ary-layer control the wind tunnel has been busy at 
Langley Field, at the N.P.L., and at Goettingen), and 
in both fields further discussion can only hasten the 
day when something will really get into the air. So 
the paper by Albert E. von Doenhoff and L. K. Loftin, 
Jr., on “Present Status of Research on Boundary-Layer 
Control” was welcome. Their paper went further 
than the one by Barnaby, Berkowitz, and Colcord be 
cause it summarized wind-tunnel experiments drawn 
from some 45 references, was a guide to sources, listed 
possible applications, and offered tentative conclusions. 
These are the possible applications that the authors 
list: 

“(1) Reduction of profile drag by the elimination of 
turbulent separation and by increasing the relative ex 
tent of laminar flow. 

“(2) Increase of the maximum lift coefficient 
through control of laminar and turbulent separation. 
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“(3) The use of suction and blowing slots near 
the rear portion of the airfoil as a means of lateral con. 
trol. 

(4) The use of boundary-layer control as a means 
of increasing the efficiency and the range of efficient 
operating conditions of diffusers and bends. 

(5) The use of boundary-layer control to influence 
shock boundary-layer interaction at high speeds and, in 
particular, to eliminate 
following the shock.”’ 


boundary-layer separation 

And here are the conclusions that come at the end 
of one of the most scholarly studies ever presented be- 
fore the Institute. 

(1) In low-speed, long-range aircraft, boundary- 
layer control may eliminate turbulent separation on 
thick root-section airfoils. Then wings of higher aspect 
ratio could be employed to give improved values of the 
lift-to-drag ratio. The analysis was based on data for 
airfoils having completely turbulent boundary layers 
extending back from the leading edge. 

(2) To obtain extensive regions of laminar flow and 
correspondingly low profile-drag coefficients obtainable 
with NACA 6-series airfoils or airfoils of the Griffith 
type, means must be found for decreasing the sensitivity 
of the laminar boundary layer to surface imperfections 
under practical operating conditions. Multiple slots 
do not appear to decrease the sensitivity of the laminar 
boundary layer. Area suction does seem to have some 
stabilizing action, the suction power requirements are 
small, and further research is desirable. 

(3) By boundary-layer control, maximum-lift coef- 
ficients of the order of 4.0 can be obtained for airfoil 
sections of 12 per cent thickness and above without 
excessive power. Maximum-lift coefficients of the 
order of 3.0 or 4.0 are effective in decreasing the take-off 
distance only for airplanes having wings of extremely 
high aspect ratio. 

(4) Boundary-layer control methods for increasing 
or decreasing the lift of an airfoil independently of the 
angle of attack has been investigated and has proved 
to be effective. They would not, however, be any 
simpler or more effective than conventional control sur- 
faces. 

(5) Suction to control separation appears to be a 
particularly convenient method of increasing the ef- 
ficiency of short diffusers, because the pressure at the 
suction slot usually is sufficiently high to eliminate the 
need for auxiliary pumping equipment. 

(6) Investigations have been made of the effect of 
boundary-layer control on the drag at supercritical 
Mach Numbers. These tests showed little net de- 
crease in the drag, but the methods might not have been 
the best. Further research is necessary for reducing the 
drag and improving the lift and moment characteris- 
tics. In particular, continuous or area suction should 
be investigated at high Mach Numbers. 


‘Measurements in Flight of Spanwise Wing Load- 
ing’’ by W. Lavern Howland and C. J. Buzzetti (Lock- 
heed Aircraft Corporation), the third paper in the Air- 
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craft Design Session, did not pretend to look into the 
future, but it came to grips with a difficult problem. 
In modern aviation, everything seems to work against 
the designer of the wing structure: higher speeds and, 
hence, thinner wings, larger aspect ratio, and sweep- 
back, changes in local lift slope due to compressibility 
and high Mach Numbers. Even the most advanced 
theoretical methods of span load distribution give er- 
rors. Tunnel tests introduce errors due to differences 
in Reynolds Number, local roughness, deflection in the 
full-scale airplane, and tunnel-wall effects. Pressure 
measurements are not completely satisfactory because 
they may involve differences between two large quan- 
tities, because at the tip too many pressure sensing 
points are needed, and because shock waves produce 
nonstationary pressure fields. The test method de- 
veloped by the Lockheed Aircraft Flight Test Division 
seeks to avoid this multiplicity of errors by the use of 
strain gages. In a typical installation, the wing of the 
PV-2, strain gages were placed at seven different wing 
stations on the left wing and at one station on the 
right wing to check symmetry of loads. The strain 
gages were mounted in the form of a complete bridge 
unit, and the acceleration at the c.g. of the airplane 
was measured by a strain-gage-type accelerometer. 
All measurements were recorded on a twelve-channel 
recording oscillograph, and bridges were connected 
directly to the oscillograph element with no intermedi- 
ate application. Strain gages were energized by regu- 
lated d.c. voltage and placed on the lower main beam 
cap of the single span wing. Careful calibration is an 
important point; so is location free from torsion and 
chordwise load effects. The change in wing bending 
moments at various stations is obtained directly from 
the oscillograph record as a function of the acceleration 
at the center of gravity of the airplane. All that is 
necessary is to make a plot of bending moments vs. 
g's to multiply the oscillograph galvanometer deflec- 
tions by their calibration constants (see Fig. 4). The 
circles in Fig. 4 show the bending moment while the 
acceleration is increasing and the triangles while the 
acceleration is decreasing. As a result of many flights, 
including some on the Lockheed Constellation and the 
Lockheed Constitution, the test engineers have drawn 
these conclusions: 


First and foremost, that an accurate method has been 
developed for determining spanwise load distribution 
in flight. Second, that wing loads on the outer portion 
of the span are less than those predicted by calculations 
based on ANC-1 distribution. Third, that strain 
gages provide a means superior to pressure measure- 
ments. Fourth, on prototype airplanes, flight meas- 
urements of wing loads should be made for full utiliza- 
tion of the wing strength. 


Moreover, with the aid of strain gages, it is possible 
to evaluate the effects of ‘‘speedpaks,”’ tip tanks, ra- 
domes, etc., and to determine tail loads in flight. The 
method with certain refinements can also give drag 
loads and center-of-pressure locations. 
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Instruments Session 


The Instruments Session as a whole proved that ourin- 
genious instrument designers will keep pace always with 
the general advance of aeronautics. The first paper 
of the session, ‘“The Pfund Sky Compass’”’ by Joseph B. 
Matthews, Jr. (Bureau of Aeronautics, Navy Depart- 
ment), carried a special moral. Determined and co- 
operative experimentation will serve to refine instru- 
ments and amplify knowledge; the scientific curiosity 
of an individual is more likely to induce radical ad- 
vances. Here is the story of how the Pfund Compass 
came into being: 

“During the war, Dr. A. H. Pfund, of The Johns Hop- 
kins University, constructed a device to measure the 
polarization of the blue sky as a matter of scientific 
curiosity. He found that by means of this device it 
was possible to locate the position of the sun in both 
altitude and azimuth within a degree or two, not by ob- 
serving the sun itself but mergly the blue sky in the 
zenith. He found that the device worked even when 
the sun was obscured by clouds and also when it was 
somewhat below the horizon, the principal requirement 
being that an appreciable area of the sky overhead be 
clear. He names his instrument the “fwilight Sex- 
tant.’ In the course of demonstrating the Twilight 
Sextant, it became evident that this instrument might 
be useful in aircraft polar navigation, especially in polar 
twilight areas under favorable weather conditions.” 


Development of the compass was energetic because 
in polar regions the astro compass, the radio compass, 
and the sun compass are either inoperable or unreli- 
able. 

The principles of operation of the Pfund Compass are: 

(a) Sunlight, entering the earth’s atmosphere, is 
scattered by minute particles, normally more blue light 
being scattered than light of other wave lengths. 

(b) Scattered light at right angles to the incident 
beam is nearly completely plane polarized. 
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Fic. 5. Pictorial schematic diagram of catenary diaphragm- 
strain generating tube combination pressure receiver with wire 
strain gage wind as receiver for electrical coupling system. 


CATENARY DIAPHRAGM 


(c) The percentage of polarized light decreases as 
the angle between the scattered and the incident beams 
departs from a right angle. 

(d) The plane of polarization is fixed by the sun, 
the observer, and the point in the sky being observed. 

(e) The percentage of polarization decreases with 
the amount of light reflected through the sky. 

(f) Light from the sky 90° away from the sun is 
nearly completely polarized under ideal weather condi- 
tions, light from other parts of the sky being partially 
polarized. Therefore, light from the zenith will have 
maximum polarization when the sun is on the horizon. 
If the vertical plane containing the zenith, the ob- 
server, and the sun can be established instrumentally, 
then the direction of the sun and, hence, direction is 
determined. 


The optical analyzer used to detect the direction of 
polarization does not depart from conventional princi- 
ples and consists of a circular disc of sheet polaroid 
4'/, in. in diameter, on which is mounted in the center 
a piece of cellorhane. With the analyzer there is an 
azimuth ring, both mounted on concentric centerless 
gears. Ground tests and preliminary flight tests have 
been satisfactory. 

The second paper of the Instruments Session, by W. 
A. Wildhack and D. S. Goalwin (National Bureau of 
Standards) described ‘“‘A Liquid Oxygen Converter for 
Aircraft.”” Gaseous oxygen has many uses in modern 
technology and in the special kind of ‘‘air-conditioning’ 
required in high-altitude flight. Oxygen is conven- 
tionally supplied with the gas compressed in steel con- 
tainers, and both weight and bulk of containers are re- 
duced enormously if the oxygen is in the liquid form. 
The advantages of supplying oxygen in liquid form have 
long been recognized, but its continuous evaporation, 
at the rate of 0.5 to 5 per cent per day has prevented its 
wide use. Efficient equipment for storage, transfer, 
and transport of liquid oxygen is economical, and sim- 
ple, reliable devices to evaporate and dispense the oxy- 
gen are essential for convenient utilization of the liquid. 
Such devices are called ‘‘converters”’ and they must pro- 
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vide: (1) compactness, (2) light weight, (3) simplicity, 
(4) sturdiness, (5) economy of oxygen, and (6) quick 
attainment of pressure. 

The National Bureau of Standards Converter, de. 
veloped for the Navy’s Bureau of Aeronautics, meets 
all these requirements. The converter attains operat- 
ing pressure rapidly and maintains it automatically, 
The authors’ summary describes the instrument: 

“In the pressurizing circuit, gravity circulation re- 
sults from evaporation of liquid by atmospheric heat 
in an external coil below the liquid level, compressing 
the resulting warmed gas in the space above the liquid 
until circulation is stopped by an automatic pressure 
control. Liquid is vaporized as required in the deliy- 
ery coil by atmospheric heat. At rates up to 200 liters 


per min., the gas is warmed to within 5°C. of ambient 
temperature.”’ 


In the third paper of the Instrument Session, C. §, 
Draper and Y. T. Li (Massachusetts Institute of Tech- 
nology) described a less novel devict than the Pfund 
Compass but one of more general utility. ‘‘A New 
High-Performance Engine Indicator of the Strain-Gage 
Type,’’ more specifically defined as a continuous pressure 
indicator, is an invaluable aid to the study of interval 
combustion engines. Such instruments have been in 
use for a long time and for as long have suffered from 
many defects mainly because of undesirable charac- 
teristics of the flat-diaphragm type of pressure receiver 
used with the indicators. Such receivers suffer from 
excessive sensitivity to temperature, mechanical strain 
resulting from mounting stresses, and mechanical 
vibrations in the walls of the pressure chamber as the 
principal sources of trouble. A semiquantitative dis- 
cussion leads to the conclusion that the flat-diaphragm- 
type pressure receiver will always be subject to intoler- 
able inaccuracies under modern operating conditions of 
modern engines. A new pressure diaphragm with 
greatly improved performance is shown in Fig. 5; it is 
practically free from temperature and _ installation- 
strain effects and has a greatly reduced sensitivity to vi- 
bration as compared with the flat-diaphragm-type pres- 
sure receivers. The unit is made up of a catenary dia- 
phragm and a strain generating tube, wound with a 
wire strain gage. Typical results from laboratory tests 
and engine runs show that, on the basis of an inaccuracy 
tolerance of 1 per cent, indicators using the new re- 
ceiver will be satisfactory. 


We stated in the introduction to this review that the 
papers presented were profound but not revolutionary 
in scope. The same reproach cannot be leveled at the 
paper on ‘“The Sperry Zero Reader” by S. Kellogg and 
C. F. Fragola, of the Sperry Gyroscope Company, be- 
cause the Zero Reader is a new and revolutionary type 
of instrument. 


By combining data from basic flight and navigational 
instruments in its control unit, it reduces complex de- 
mands of attitude, altitude, heading, navigational, and 
instrument-landing requirements to simply maintaining 
attitude. Itisasynthesizer. By separating the ‘Plan 
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of Flight” from the “‘Mechanism of Flight,’’ flying con- 
sists of once setting the plan and then following it by 
making indicated attitude changes as dictated by de- 
flections of the indicator. It is no longer necessary for 
the pilot to refer the instrument indications to his 
“Plan of Flight” mentally and to decide upon the 
control movements as a result of this comparison. 

The new instrument consists of a vertical gyro for 
pitch-and-roll signals, and a stabilized compass for yaw 
or heading signals. With this stabilization reference 
roll, heading and radio beam (VHF, ODR, or localizer) 
control the vertical pointer, while pitch, altitude, and 
glide path control the horizontal pointer of the indica- 
tor. 

The problem of controlling an airplane, when an- 
alyzed from the servomechanism point of view, indi- 
cates that the control, if sensitive enough, will lead to 
hunting, particularly when instrument landing is con- 
sidered, because, as the landing point is approached, 
the beam becomes narrower—increasing control sensi- 
tivity which causes hunting. To increase the perform- 
ance, derivative control has been added. If localizer 
signal is considered to be displacement, then bearing 
angle to the beam (as derived from the stabilized head- 
ing) is a measure of the rate of change of beam signal. 
Since roll determines the rate of turn, or rate of change 
of bearing angle in this case, it is its derivative. This 
establishes that radio beam is the displacement, bear- 
ing angle is its first derivative, and roll is its second de- 
rivative. 

In the case of glide path, beam signal is the displace- 
ment, with pitch attitude the first derivative. Second 
derivative has not been found necessary here. 

The Zero Reader has many elements. We restrict 
ourselves to the indicator. 

(A) The indicator is a special crossed pointer meter 
with two mutually perpendicular indicating pointers 
that move perpendicular to one another over the face 
of the indicator. The vertical pointer moves from left 
to right, while the horizontal one moves up and down. 
The neutral or ‘‘zero’’ position of this unit is indicated 
when both pointers are centered. The deflection of 
the vertical pointer is controlled by the sum of bank, 
stabilized heading, and localizer such that full-scale de- 
flection is equal to maximum localizer signal, 30° head- 
ing departure, or 30° roll displacement. The sum of 
heading and localizer is limited so that a predetermined 
maximum bank angle will always cancel it—thus pro- 
viding that the craft does not exceed the maximum bank 
permissible. The horizontal pointer is controlled by 
the sum of pitch and glide slope when on instrument ap- 
proach or by the sum of pitch and altitude when flying 
constant altitude. Here again, either glide slope or al- 
titude signal, as the case may be, is limited before add- 
ing to pitch—thereby ensuring that the maximum pitch 
angle is not exceeded. The ratios used are full glide 
path signal, or 300-ft. altitude equals 15° pitch atti- 
tude change. In the use of the instrument, the pilot 
is instructed to concentrate on the intersection of the 
pointers rather than on the individual pointers and 
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then to execute control movements, without delay or 
anticipation, in such a direction that the miniature 
airplane appears to fly to the intersection. 

Other instruments include a heading selector, a 
selector switch, vertical gyro, gyrosyn compass, alti- 
tude control, control, etc. The Zero Reader can oper- 
ate as a flight instrument, as a radio navigation instru- 
ment, or as a landing approach instrument. 

In any system of operation the pilot has a much 
easier task than with ordinary instruments, because he 
flies merely by ‘‘following the pointers.” 


Flight Propulsion 


The title of this session is significant—not aircraft 
engines, but flight propulsion. The good old recipro- 
cating engine—still so useful, more powerful, and re- 


- liable than ever before—is no longer of research inter- 


est. Compressor design, gas-turbine materials, rocket 
fuels, and similar modern topics hold the field. 

It is possible to design a reciprocating engine with 
little reference to aerodynamics and a slow, conven- 
tional airplane without bothering about thermodynam- 
ics. But in modern high-speed flight the two sciences 
come close together, and the paper on ‘“‘Aerodynamic 
Hysterisis as a Factor in Critical Flutter Speed of Com- 
pressor Blades at Stalling Conditions” by A. Mendelson 
(Lewis Flight Propulsion Laboratory, N.A.C.A.) ex- 
plains why. Blades are an integral part of thermo- 
dynamic devices such as compressors and of the turbojet 
engines, and applied aerodynamics alone can explain 
blade flutter. 

Flutter is a self-sustained oscillation, and in finding 
critical flutter speed the airfoil is assumed to be at low or 
zero angle of attack and theory and experiment seem to 
agree very well. In compressor blades, Mr. Mendelson 
states that flutter occurs at a much lower critical speed 


Flight Propulsion Speakers: Chairman, S. T. Robinson, 
Sanderson & Porter; Frank E. Marble, Instructor in Aeronautics, 
Guggenheim Aeronautical Laboratory, California Institute of 


Technology; A. Mendelson, Lewis Flight Propulsion Laboratory, 
N.A.C.A.; M. H. Young, Chief, Materials Laboratory, Wright 
Aeronautical Corporation; and Thomas F. Reinhardt, Rocket 
Group Engineer, Bell Aircraft Corporation. 
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than classical theory would indicate; they suffer from 
stalling flutter, and he gives two reasons to explain the 
phenomenon. ‘‘First, compressor and turbine blades 
are so stiff compared with ordinary airplane wings that 
critical speeds obtained by classical calculations are 
usually above the reasonable operating range, at least 
for subsonic airfoils. Second, the operation of compres- 
sors and turbines at high loads near the stall point 
makes the occurrence of stalling flutter more likely.” 
There are three possible explanations for stalling flutter 

(1) Static instability, due to the negative slope of 
the lift curve at the stall. 

(2) Excitation by von K4rman vortices. 

(3) A hysterisis effect. ‘‘As the airfoil approaches 
the stall angle, separation of flow occurs. As the air- 
foil oscillates about the stall point, the separation of flow 
is delayed until the position of maximum amplitude is 
reached. This position will be at an angle of attack 
greater than that for the stationary airfoil. On the 
return movement, re-establishment of smooth flow is 
delayed to an angle of attack below that at which the 
stationary airfoil would stall. At the stall angle, there- 
fore, the air forces acting depend on the direction of 
motion, giving rise to the hysteresis loop at stall. . 

It is this hysteresis effect, or aerodynamic damping, 
which is the cause of stalling flutter. 

On the basis of this assumption, the critical flutter 
speed at the stall has been calculated mathematically. 

This aerodynamic lag, as the author’s mathematics 
show, decreases the torsional damping, and the decrease 
in torsional damping reduces the critical flutter speed. 
Thus, aerodynamics comes to the warning and aid of 
the compressor design. 

The influence of aerodynamics on the design of 
mechanical devices was seen even more strongly than in 
Mr. Mendelson’s paper, in the presentation by Frank 
E. Marble (California Institute of Technology) of “Some 
Problems Concerning the Three-Dimensional Flow in 
Axial Turbomachines.’’ Fifteen or 20 years ago, ven- 
tilating and hydraulic machinery was designed by a 
combination of simple mechanics and empirical for- 
mulas. Today the fundamental ideas of aerodynamics, 
lift, circulation, aspect ratio, down-wash, bound vortices, 
interference, and cascades dominate the theory of such 
machinery. As his summary shows, Mr. Marble has 
certainly fully applied aerodynamic ideas. Some of his 
sentences read almost as if they were part of a mono- 
graph on aircraft propeller design: 

“A simplified analysis of the three-dimensional flow 
in the neighborhood of a stationary or rotating blade 
row is applied to two problems: (1) estimation of the 
mutual interference of adjacent and neighboring blade 
rows in a multistage axial turbomachine, and (2) con- 
sideration of the three-dimensional flow in an axial 
turbomachine operating at conditions differing from the 
design. 

“A solution for the entire flow field is presented for a 
multistage turbomachine having concentric cylinders 
for inner and outer boundaries; a particularly simple 
solution follows for a stage embedded in an infinite 
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number of similar stages. The case discussed in detail 
is that of a turbomachine having a guide vane row, 
which imparts solid body rotation, followed by succes- 
sive similar stages, each of which add or subtract energy 
uniformly over the radius. The results indicate that the 
interference of adjacent blade rows may be completely 
neglected for blade aspect ratios of 1.0 or less, while for 
aspect ratios in excess of 3.0 the interference may be- 
come a predominant influence. 


“Consideration of operation at conditions other than 
the design condition involves solution of the ‘direct 
problem’—that is, one where the blade geometry rather 
than the blade loading is prescribed. This problem is 
reduced to the solution of an ordinary differential equa- 
tion by linearization and by satisfying the boundary 
condition only at the trailing edge of the given blade 
row. The process is illustrated by a moving blade row 
that imparts solid-body rotation to the fluid, the most 
interesting feature of which is the influence to the off- 
design performance of the rate at which the radial ad- 
justment of flow takes place. It is clear that, for blades 
of low aspect ratio, the radial adjustment is nearly com- 
plete by the time the trailing edge is reached, while for 
blades of extremely high aspect ratio almost negligible 
radial adjustment has occurred. Consequently, it is 
found that the distortion of axial velocity profile caused 
by operating off-design condition may be significantly 
less for low than for high aspect ratio blades.”’ 


M. H. Young (Wright Aeronautical Corporation) 
showed much good sense in his paper ‘‘Designing for 
Gas-Turbine Materials,’ whose keynote came in its 
last paragraph: 
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“With proper design consideration for the limitations 
yf our present alloys and with improving background 
jor understanding these limitations, we should be able 
io affect substantial improvement in the performance 
of future turbojet and turboprop engines without resort- 
ing to wishful thinking about the Utopian material that 
yould permit unlimited power and efficiency with a 
minimum of drafting room labor.” 

Mr. Young lives up to this statement and gives 
gecific guidance in meeting the limitations he speaks of. 
His paper does not lend itself to an abstract, but many 
of his remarks are worth quoting: 

(A) “When operating temperatures pass about 
1,000°F., we have three variables with which to be con- 
cerned: (1) stress, (2) temperature, and (3) time at 
temperature. Each of these factors must be the sub- 
ject of the painstaking investigation previously re- 
grved for stress analysis alone.”’ 

(B) Referring to Fig. 6 ‘“‘on the basis of the stress to 
produce rupture in 1,000 hours at the temperatures 
shown, two well-known alloys in the forgeable group, 
$816 and Inconel X, and two cast alloys, Stellites 21 
and 31, are the best of the materials represented. Of 
the four, Inconel X is decidedly superior in strength at 
temperatures up to about 1,450°F., but above this 
temperature Inconel X loses strength more rapidly than 
the other three materials, becoming the worst of the 
goup just under 1,550°F. This general relationship 
holds true even for times much under 1,000 hours, al- 
though crossover temperatures may shift upward for 
shorter times.”’ Fig. 7 “‘shows the effect of time under 
tress and temperature. The greater stability of S-816 
oer Inconel X at 1,500°F. is indicated by the fact 
that, while Inconel X is initially stronger than S-816, it 
falls lower than S-816 after a time of less than 1,000 
hours. We have initiated the above discussion with a 
reference to the accepted approach to aircraft-engine 
design development because it affords an excellent ex- 
ample of the necessity for a new and thorough under- 
standing of high-temperature materials on the part of 
design engineers.” 

(C) From Fig. 7 “‘it is also seen that the operating 
life of such parts as turbine blades must be decided upon 
inadvance, or we run the risk of choosing and designing 
around a material whose lack of stability at the operat- 
ing temperature make it superior to other possible 
alloys for only part of its expected operating life.” 

(D) ‘Creep rates of high-temperature alloys become 
extremely important in considering design stresses and 
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materials for high-temperature bolting. It is easy for 
the designer to forget that, at temperatures over 
1,000°F., the residual tension in a bolt or cap screw— 
and, hence, the clamping stress—will usually drop ap- 
preciably as a result of creep.”’ 

(E) “Ceramic coating of alloy parts has been of 
specialized value but has not proved to be a permanent 
protection. Solid ceramic turbine blades have for some 
time seemed to offer the possibility of increased operat- 
ing temperatures, but their brittleness and low resis- 
tance to thermal shock have prevented their extended 
use in practice. Metal bonded ceramics may well be a 
more immediate answer to the use of ceramic turbine 
parts. Here again there is only meager evidence to 
support such a contention, and, generally, the only safe 
prediction for the future is that we must certainly know 
more about the materials already in use.” 


From these quotations it is seen that one must read 
and digest every line of Mr. Young’s paper. 


In judging rocket-motor performance, the specific 
impulse, /;, = I/W, where J = impulse created in a given 
period and W is the fuel consumed in the same period, is 
used more and more frequently as a measure. It would 
seem, therefore, a reasonable plan to use fuels rich in 
hydrogen. But fuels rich in hydrogen have low specific 
weight, and this means large tanks and increased overall 
weight of the jet propulsion system. Therefore, an 
additional guide to the selection of a propellant is the 
product (specific impulse X specific weight). What- 
ever constants or functions are employed, the problem 
of fuel section is more complex than might be thought at 
first. Hence the study ‘‘Factors Affecting the Range of 
Rocket-Powered Aircraft,’’ by Thomas F. Reinhardt 
(Bell Aircraft Corporation), is timely and useful. Mr. 
Reinhardt presented a method of weighing the relative 
importance of specific impulse and propellant density 
for rocket-propelled aircraft. He showed that specific 
impulse and density are of equal importance for aircraft 
with low wing loading. Specific impulse becomes more 
important, however, for high wing loading and high 
ratios of propellant weight to total weight. 


Symposium—Cloud Physics 


The American Meteorological Society is a modest 
group. Year by year this Society holds a joint session 
with the Institute of the AeronauticalSciences, and never 
do the members of the Institute see anything but ab- 
stracts of the papers. On the basis of these abstracts, 
we can make only the briefest comments. 

There were in the Cloud Physics Session three closely 
allied papers: (1) ‘“‘Methods and Techniques for the 
Study of Atmospheric Nuclei, Clouds, and Precipita- 
tion,” by Vincent J. Schaefer (General Electric Re- 
search Laboratory); (2) ‘Experiments on the Artificial 
Production of Precipitation at Wilmington, Ohio— 
1948,”’ by R. D. Coons, R. C. Gentry, E. L. Jones, and 
Ross Gunn (U.S. Weather Bureau); (3) “Larger Scale 
Seeding of Stratus and Cumulus Clouds with Dry Ice,” 
by Irving Langmuir (General Electric Company). 
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wether, Superintendent of Meteorology, American Airlines, Inc 
Vincent J. Schaefer, General Electric Research Laboratory; R. D 
Coons, Physical Research Division, U.S. Weather Bureau; and 
Irving Langmuir, Associate Director, Research Laboratory, Gen 
eral Electric Company. 


Chairman, 


To understand clouds and precipitation and the for- 
mation of rain and snow is a difficult task. 
rain and snow is immensely difficult. One must use 
three tools: (1) laboratory research; (2) field research 
and observation; (3) flight operations. The labora- 
tory work must be fascinating and relatively easy. On 
the basis of no information from the American Meteoro- 
logical Society, we can imagine that the research worker 
He makes 
them saturated, partly saturated, cooled, and super- 
cooled. into these creations he drops pellets of carbondi- 
oxide, snow, water drops, and other “‘nucleating agents’ 
(a horrible word whose originator should be made to 


To produce 


constructs his own vapors, sprays, or clouds. 


suffer), and he rejoices to see rain or snow appear in the 
laboratory. The principle of using nucleating agents 
appears simple and logical. Nor is it too difficult to 
observe nature or as Mr. Schaefer puts it “‘to reach a 
better understanding of the varipus physical processes 
that combine to cause the genesis, growth, maturity, 
and decline of clouds, and, in particular, the basic fea- 
tures that combine to form various types of precipita- 
tion.’”” We can imagine elaborate and systematic 
experiments, photography, lantern slides, moving pic- 
tures, black and white, and color studies. But when it 
comes to producing precipitation, Messrs. Coons, 
Gentry, Jones, and Gunn say sadly: ‘The crucial diffi- 
culty in the assessment of data was to separate out the 
natural effects from those artificially induced."’ The 
same difficulty would arise in judging the incantations of 
an African witch doctor. Still more sadly, Messrs. 
Coons, Gentry, Jones, and Gunn say: ‘There is no indi- 
cation that artificial cloud modifications induce self- 
propagating storms. The experiments suggest that 
cloud seeding techniques are of relatively little economic 
importance.”’ 
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In the light of such conclusions, it is not surprisigg 
that the Air Force has discounted experiments jj 
weather control. 


But it is always dangerous to say that something jy 
technology is impossible. Dr. Francis W. Reichelde. 
fer, Director, U.S. Weather Bureau, said in a lunchegy 
address that the Weather Bureau would still continy 
experiments, though in another fashion, and Dr. Irving 
Langmuir (General Electric Company) in the last pape 
of the session, “Progress Report on Project Cirrus’ 
reported some striking achievements in the making ¢ 
holes in clouds to permit airplane landings. 


“Project Cirrus is a joint operation of the Signd 
Corps, the Navy, the Air Force, and the Research 
Laboratory of the General Electric Company. It 
object is the study of the production of rain and snoy 
and of modifications in these processes by artificial 
seeding. Up until December 15, 1948, 56 flight tests 
were made. In general, the procedure has been to have 
two planes—B-17’s—equipped with photopanels that 
give, at intervals of about 45 sec., the time within 
seconds, the altitude, the air speed, and the heading of 
the plane. Photopanel data were also taken at all times 
when photographs of clouds were taken. From these 
data the flight path with respect to the air through which 
the plane was moving was determined accurately to 
within a few tenths of a mile. Checks were made 
whenever possible of the actual position with respect to 
the ground by radio bearings or observations of points 
on the ground. In 24 cases, stratus cloud systems were 
studied, and in 19 cases cumulus clouds were studied. 
In 35 flights positive indications of cloud modification, 
conversion of supercooled clouds to clouds of ice crystals, 
were obtained.” 


Dr. Langmuir achieved some remarkable results. 
Huge holes five times the area of Manhattan can be 
melted in stratus clouds to permit airplane operations 
by seeding the clouds with dry ice. Stratus clouds have 
great horizontal extension and relatively low altitudes, 
between 2,000 and 7,000 ft. To prove that the holes 
melted in such clouds during the experiments were pro- 
duced by man, Dr. Langmuir related, hole patterns were 
made to include the letter “L,’’ a racetrack, and one like 
that found in an enlarged doughnut. In one experi- 
ment he seeded dry ice into a vast nonturbulent stratus 
deck almost 3,000 ft. thick. The airplane’s crew dis- 
tributed the dry ice at the rate of only six-tenths of a 
pound a mile to form a huge 28-mile-long gap. The gap 
was distinct within 40 min. of the seeding, and througha 
clearing of 100 sq. miles all details of the ground could 
be seen. During another flight, an L-shaped pattern 50 
miles square was cut in stratus clouds over Cape Cod 
Bay, Mass. Dr. Langmuir stressed that ‘‘an easy but 
false assumption” in connection with clearing holes in 
the overcast would be that the more dry ice used, the 
better the results. ‘‘Overseeding’’ would cause the 
formation of an ice crystal fog denser than the cloud 
itself. 
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Symposium—Upper Atmosphere 


One can forgive the American Meteorological Society 
jor not making available papers on Cloud Physics, since 
search in rain making has been abandoned for the 
time being, and in the Symposium on the Upper Atmos- 
phere we could conceivably dispense with three of the 
papers, no matter how valuable they are to scientists: 
(1) “Solar Activity and the Earth’s Atmosphere,” by 
Donald H. Menzel (Harvard University); (2) ‘‘Geo- 
physical Aspects of Cosmic Rays,’’ by James A. Van 
Allen (The Johns Hopkins University); (3) ‘“Meteoro- 
logical Structure of the Ionosphere,” by L. V. Berkner 
(Carnegie Institute of Washington). 

But three of the papers should somehow be made to 
appear in the JOURNAL OF THE AERONAUTICAL SCIENCES. 
Thus, ‘‘Probing the Upper Atmosphere with Meteors,”’ 
by Fred L. Whipple (Harvard College Observatory), 
deals with questions that are vital to the work of the 
‘advanced”’ aeronautical engineer, as the following 
summary shows: 

“This paper concerns research on the upper atmos- 
phere and high-velocity ballistics by means of photo- 
graphic observations of meteors from two stations. 
The cameras are equipped with rotating shutters so 
that trajectories, velocities, decelerations, and bright- 
ness of meteors can be measured. The results include 
the determination of a seasonal effect in upper-atmos- 
phere densities, the atmospheric density curve to 90 
km., and certain ballistic results. 


“Special attention is given to the problem of an ex- 
tensive ionized region accompanying the moving body 
of many meteors observed by radio techniques. Crum- 
bling and breaking of the meteoroid (in addition to 
vaporization) is indicated by split meteors in the Har- 
vard Collection. An analysis of these trails indicates 
the aerodynamic forces at work in the phenomenon. 
Numerical, statistical, and theoretical results are pre- 
sented. 


“Some problems involving the mean free paths of 
molecules, atoms, and ions at supersonic velocities in 
the upper atmosphere are discussed. In view of the 
fact that ballistic problems are altered completely at 
Mach Numbers of the order of 100, some conclusions 
and problems of the basic meteor phenomenon are dis- 
cussed.”’ 

Since everything relating to the properties of the 
Upper Atmosphere is vital, we make the same plea for 
the two other papers whose summaries follow: 

“Upper Atmosphere Measurements by Means of 
Large Rockets,’ by T. A. Bergstralh (Naval Research 
Laboratory). ‘‘Upper atmosphere investigations have 
been carried out in several fields over a period of over 2 
years. Accurate ambient pressures were determined 
up to 70 km., and somewhat less accurate measurements 
were made up to 120 km. Ambient temperatures were 
determined from the variation of pressure with altitude 
and from ram-pressure measurements. 

“Cosmic-ray measurements have been made by 
means of Geiger counter tube telescopes and cloud 
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Chairman, Capt. H. T. 
Orville, U.S.N., President, American Meteorological Society 
(missing from photograph); Donald H. Menzel, Professor of 
Astrophysics, Harvard University, and Associate Director for 
Solar Research, Harvard College Observatory; Fred L. Whipple, 
Associate Professor of Astronomy, Harvard College Observatory; 
S. F. Singer, Applied Physics Laboratory, The Johns Hopkins 
University; L. V. Berkner, Acting Director and Chairman, Sec- 
tion of Exploratory Geophysics of the Atmosphere, Carnegie In- 
stitute of Washington; T. A. Bergstralh, Physicist, Rocket- 
Sounding Research Section, Naval Research Laboratory; E. G. 
Droessler, Meteorologist, Geophysics Branch, Office of Naval Re- 
search; and Dr. Marcus O’Day, Discusser. 
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chambers. The vertical distribution of ozone in the 
atmosphere was determined from spectra obtained by 
flying solar spectrographs in the rockets. Rough 
measurements of effective electron densities have been 
obtained.”’ 


“The Navy Has a Skyhook’’, by E. G. Droessler 
(Office of Naval Research). ‘‘For over 2 years, the 
Office of Naval Research has been sponsoring research 
on high-altitude balloon ascension. A comparatively 
successful plastic balloon has been developed. To 
utilize this new vehicle, a broad program of upper- 
atmosphere research is being performed under Project 
Skyhook. Project Skyhook has made 52 flights to 
date, carrying heavy loads to altitudes in excess of 30 
km. Scientific instruments are carried aloft to collect 
new information on the cosmic rays, biological phe- 
nomena, meteorological parameters, etc.” 

A 20-min. 16-mm. color film showing the launching 
techniques and the balloons in flight accompanied this 


paper. 


Transonic and Supersonic Aerodynamics 


In the first sentence of this article, we said that the 
Aerodynamics Sessions were not dramatic, but they 
were significant. ‘‘Plus ga change, plus c’est la méme 
chose,’’ and it was reassuring to learn that the theory of 
dynamic stability remains substantially unchanged at 
high speeds. Designers can design really fast aircraft 
without alarm, at least as far as stability goes. Buse- 
mann’s paper, the third in the session, was remarkable 
on two grounds. First, it presented the whole difficult 
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Transonic and Supersonic Aerodynamics: 
Robinson, Assistant Director of Aeronautical Research, N.A.C.A., 
H. F. Ludloff, Associate Professor, New York University; I. C 


Chairman, R. G 


Statler, Aerodynamicist, Flight Research Department, 
Aeronautical Laboratory, Inc.; and A 
bility Research Division, Langley Aeronautical Laboratory, 
N.A.C.A. (Arthur R. Kantrowitz, Graduate School of Aeronauti 
cal Engineering, Cornell University, is missing from this picture 


Cornell 
. Busemann, Compressi- 


philosophy of drag in the transonic region without a 
single formula, an achievement never equalled before at 
Institute Meetings. Second, it robbed of some of its 
terror the transonic region in which there can arise queer 
combinations of subsonic and sonic flows; where the 
lower critical Mach Number can be calculated but the 
higher Mach Number of shock flow cannot; where the 
aerodynamicist throws up his hands; and where, as a 
final horror, the wind tunnel is no longer a reliable in- 
strument. Considering the difficulties of the transonic 
region and the few years that they have been on the 
scene, aerodynamicists are not doing so badly after all 


C. S. Gardner and H. F. Ludloff (New York Univer 
sity) wrote on the “Influence of Acceleration on Aero- 
dynamic Characteristics of Thin Wings in Supersonic 
and Transonic Flight.’’ The paper was written by 
courageous and well-informed men, masters of mathe- 
matical analysis and modern aerodynamics; it repre- 
sents patient and careful research. After the readers 
and the editors get through with the paper, we shall 
have something really valuable in the JourRNAL. In 
the meantime, let us quote some sentences that prove 
we may expect good things to come: 


“The path of a uniformly accelerated, two-dimen- 
sional thin airfoil can be represented in the x-t plane as a 
strip between two parabolic arcs. If we assume the 
airfoil to produce small disturbances, any point inside 
the strip can be considered to be a source of disturb- 
ance waves propagating with sound speed. The 
velocity field can be derived from a perturbation poten- 
tial, which has to fulfill the differential equation of 
sound waves, and the solution of this equation can be 
represented as an integral over Temporary Sources 
(Possio’s Solutions), which are distributed over this 
strip. 


ENGINEERING 


REVIEW—MARCH, 1949 


“This means that during the subsonic flight, th 
whole previous history of the airfoil motion will infly. 
ence the pressure distribution, lift, and drag, while dy. 
ing the supersonic flight the airfoil flies through undjs. 
turbed air.”’ 

“Thus, it may be noted that the aerodynamic chara. 
teristics at M = 1 will be different, depending 
whether the airfoil has been accelerating from subsonic 
speeds or decelerating from supersonic speeds. 

“The present investigation deals with the change oj 
aerodynamic characteristics during a decelerating 
flight, starting at supersonic speeds. It turns out that 
the influence of deceleration is relatively small at super. 
sonic speeds (slightly larger, if the airfoil flies at a finite 
angle of attack). But the effects become considerable 
in the transonic range and show a marked maximum at 
M = 1, although all parameters remain finite and vary 
continuously.” 

The theory of dynamic stability has never been a 
simple subject. Still it was possible to make not too 
laborious an analysis by making two assumptions: (1 
The speed remains constant during a dynamic oscilla- 
tion; and (2) the significant stability derivatives are 
independent of the frequency of oscillations. 

I, C. Statler (Cornell Aeronautical Laboratory, Inc.), 
in his paper ‘“‘Dynamic Stability at High Speeds from 
Unsteady Flow Theory,” shows once again that these 
two assumptions and the simplified theory are reason- 
ably accurate for flight in the incompressible fluid. 
But in approaching flight at high speeds, Mr. Statler 
poses the following uncomfortable questions for dyna- 
mic stability at high speed: 

(1) Should the effects of frequency upon the sta- 
bility derivatives be included? 

(2) Should the higher order derivatives be in- 
cluded ? 

(3) Is the simple time lag assumption defined by the 
classical time lag term, Mw, sufficiently accurate? 

Mr. Statler, with much courage and knowledge, 
analyzed the problem by taking into account (1) the 
lift distribution over a harmonically oscillating thin air- 
foil in subsonic compressible flow; and (2) the effect of 
the oscillating wing wake upon the horizontal tail sur- 
faces. A recent U.S.A.F. fighter-type jet airplane was 
the subject of the calculations. 

He found the stability derivatives to be complex 
functions of frequency and Mach Number, and, if we 
understand his discussion rightly, these are the con- 
clusions: 

(1) The influence of frequency becomes increas- 
ingly more important with increasing Mach Number. 
The problem is not critical, however. 

(2) The inaccuracies in using the classical Mw are 
probably no greater than those of the original theoret- 
ical or the experimental data. 

(3) If the designer chooses to use the more correct 
values of the down-wash as obtained from the unsteady 
theory, instead of being content with Mw, then he can 
compute the derivatives from general charts as func- 
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tions of reduced frequency, Mach Number, and tail 
position with respect to the wing. 


A more complete report is soon to be published by 
Cornell Aeronautical Laboratory, Inc. Every aero- 
dynamicist working in this field will want to read it. 
But for the time being, he can apparently use the 
simplified theory of dynamic stability without too great 
uneasiness. 


“The Problem of Drag at High Subsonic Speeds,” by 
Adolf Busemann (Langley Aeronautical Laboratory, 
N.A.C.A.), contains original thought. It is relatively 
easy to find the lower critical Mach Number, the speed 
at which the local velocity over a body first reaches the 
speed of sound. Mr. Busemann attempts a much 
harder problem: To find the higher critical Mach 
Number, the speed that marks the first appearance of 
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shock waves in a nonviscous fluid. There are indeed 
some solutions of shock-free potential flow with a 
mixed subsonic-supersonic velocity pattern. But gen- 
uine potential flow with a mixed pattern are the excep- 
tions. As a rule, the flow past a given body at high 
subsonic speeds leads to a unique solution containing 
shock waves. By finding such solutions for two- 
dimensional cases and by extending the main con- 
clusions to three-dimensional cases, the author has 
answered many troublesome questions. He discusses 
qualitatively, basing considerations on nearly two 
decades of research, the phenomena or effects of super- 
sonic enclosures; curvature of the body contour; 
infinitesimal variations of the body contour; the 
decelerated supersonic channel flow; mixed flow in a 
curved channel; and new aspects of subsonic mixed 
flow. 


The Berlin Aijirlift 


(Continued from page 25) 


plane with the right characteristics. In my opinion 
these include: ease of maintenance, high utilization, 
direct loading and unloading, maximum useful capacity, 
probably 25 tons, a range of 3,000-4,000 miles, and a 
low cost of operation. 

“You will note that I have said nothing about speed. 
Naturally, this is a consideration and should probably 
be set at about 250 m.p.h. But in this era of jet and 
supersonic speeds it is important, I think, not to transfer 
this emphasis on speed to the field of air transport, 
where it is in fact a secondary consideration. ...’’ 


Importance of Integration 


“Among other things, Vittles has underscored the 
importance of integration. With full control over both 
its Air Force and Navy elements, M.A.T.S. was able to 
marshal its resources for Vittles with a minimum delay 
and confusion. Had the two Services been separate, 


one may imagine the possibilities of duplication in func- 
tions of command, facilities, communications, weather, 
and all other services. Today, the Air Force and Navy 
crews are receiving uniform training for Vittles at one 
school. In Germany they are flying side by side in one 
operation. Their logistic support comes to them 
through one channel, over one air route, in planes of 
their own command. Certainly this is reward enough 
for the trials and tribulations of unification... . 

‘“‘No one knows how long Operation Vittles may last. 
We in the Military Air Transport Service, responsible as 
we are for maintaining the operation fleet and training 
the replacement crews, in addition to other support 
functions, are planning on an indefinite duration. Of 
this you can be sure—Vittles is and will remain our 
first priority. To it we will devote all our resources 
and all our energies—proud to have so large a share in 
so great a mission.” 


York 21, N.Y. 
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Turbojet Engines 


INTRODUCTION 


4 pew CURRENT PHASE of development of turbojet 
engines may be likened to the ‘“‘Model T”’ era of 
automobiles. There is considerable progress from the 
original “‘one lungers,’’ but there is still the simplicity, 
the ruggedness, and the lack of sophistication that 
marked the “Model T’’ phase in automobile design. 
Too, like the Model T, today’s turbojet engine has 
already shown itself, in many respects, to be an able 
and dépendable performer. 

The evolution of the present-day jet engine in some- 
thing less than a decade, even under the stimulus of 
forced draft engineering development necessitated by 
military requirements, has been remarkable. But it is 
to be expected that considerable improvement will be 
made in the next few years in several directions. 

The large majority of the jet engines produced so far 
were “‘simple open cycle’’ gas turbines, with fixed ex 
haust nozzle area. In most cases the rotating system 
consisted of a single compressor rotor, coupled to a 
single turbine rotor. The control used was almost 
universally either the constant r.p.m. type or the 
throttle valve barostat type, operated by a single lever. 
With these simple features have been associated certain 
limitations in operation and performance. 

Incentives for improvements involving increased 
complexity in future jet engines are manifold and doubt- 

Presented at the New York Section Meeting, I.A.S., Decem- 
ber 2, 1948. 


* Manager of Engineering, Aviation Gas Turbine 
sion. 


{7 Manager of Service Department, Aviation Gas Turbine 
Division. 
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less of a more stringent nature than those that led to the 
abandonment of the Model T automobile. It is one 
purpose of this paper to analyze these motives in some 
detail. 

(a) Better Performance——High fuel consumption 
has been the most serious drawback of the jet engine. 
Any improvement in fuel economy, provided it is not 
offset by a disproportionate increase in weight or 
volume, generally results in a more desirable engine. 
Even with the present engine arrangement, consider- 
ably better fuel consumption can be obtained by im- 
proving the efficiency of the main components—the 
compressor, combustor, turbine, and exhaust nozzle. 
In this manner, fuel consumption has been reduced 
some 30 per cent in the last 4-5 years. Higher pres- 
sure ratios, applied to the simple gas turbine cycle, re- 
sult in a better power-plant efficiency, provided that 
the efficiency of the components can be maintained at 
a high level. In order to obtain higher pressure ratios, 
some of the turboprop designs, such as the British 


_ THESEUS and the CLYDE, have adopted multiple 


compressor and turbine rotors. While this, of course, 


results in added complexity, the use of compound rotors 
will also find its way into turbojet engines wherever con- 
ditions warrant it. 
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Application 


Ce Apart from obtaining better power-plant efficiency, in multiengined aircraft by cutting out some units of 
there is the incentive to obtain as much power as pos- the power plant entirely during flight. Engines may 
ible out of the power plant under any flight conditions. start under “‘hot day’’ conditions before take-off yet ° 
4s is well known, in a simple fixed exhaust nozzle area be restarted under sub-zero temperature in flight prior 
machine, the peak temperature in the engine—the to let-down. 
turbine inlet temperature—varies with the air tempera- (c) Increased Reliability——With increased operat- 
tue and pressure at the compressor inlet. With cold ing experience on jet engines, several ways have sug- 
ambient temperatures and high flight speeds, the maxi- gested themselves to provide increased reliability. 
mum temperatures in the engine may be considerably Some of these have to do with the handling of fuel 

eA below what the materials have been designed to stand within the engine in such a manner that under no cir- 
at normal temperature or under “‘hot day”’ conditions. cumstances can fuel (or other fluids for that matter) 
Therefore, the power produced is less than what the accumulate within the engine to cause a fire hazard. 
engine is able to supply safely. Obviously, to take Other precautions point toward the duplication of vital 
advantage of all the power the engine is capable of de- accessories, in order to be absolutely sure of power when 
lvering, some modifications within the engine are re- trouble occurs on the primary accessory. There may 
quired. Such modifications involve additional fea- be a requirement for the engine to keep operating safely, 
tures in the engine, as well as in its control. even though the oil flow is briefly interrupted. 

(b) Range of Operation——Apart from obtaining Still other additions to the engine have to do with 
better efficiency and all available power out of the automatic restarting in flight, after a momentary 
engine, there is the trend to extend the useful range of interruption ‘of fuel flow to the engine such as may be 

™ operation. This includes operating at higher altitudes caused by shif ting from one fuel tank to another. 

sa aa and at high flight speeds, resulting in higher inlet pres- While engine icing conditions occur infrequently, 
_a,-_? and temperatures to the engine. It also involves the desire for all-weather flying may make anti-icing 

the quest for ignition and starting at extremely low protection for the engine mandatory. 

notion temperatures. (d) Other Services of the Engine.—Whereas in the 
ngine. As inlet temperatures increase, light alloys that were early days of jet propulsion it was considered a credit- 
age adequate for lower temperature have to be replaced by able accomplishment for the engine to push the plane 
ht steel. Higher inlet pressures lead to increased wall . 
agin thickness and therefore to a heavier engine. Higher 

saden altitudes mean additional requirements on the combus- 

vy ae tion chamber, resulting generally in increased size 


s—the | “2d weight. This type of requirement also includes 
operating under unusual maneuvering loads—g loads 


a and gyroscopic forces—which are peculiar to high- 
- pres- speed flying and which affect structural features of the 
Je, 183 engine, as well as, possibly, the lubricating and fuel 
i that system. 

sed at One lubrication problem is the requirement for 
ratios, ability to accommodate extreme transition from ‘‘hot 


sritish | “ay” to sub-Arctic starting conditions as a matter of 
everyday i i i 
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ENGINE A 
Aircraft Acc None 
gam Engine Acc. Starting, Ignition, Lubrication, Fuel, Control 
Total A wt 11.6% of Gross Engine Wt 


ENGINE B 


Aircraft Acc.: 
Engine Acc. : 


Total Acc. Wt. = 12.9% of Gross Engine Wt 


86 HP (Generator & Hyd or Vac Pump ) 
Starting, Ignition, Lubrication, Fuel & Emergency F 


™ 146 HP 


Aircraft Acc. 


>ontrol 
Total Acc. Wt 


Fic; i. 


around, more and more is required of the engine in the 
way of additional services to the airplane. It is natural 
to think of the compressor of the engine, being an 
efficient component, as a means to furnish compressed 
air for other services as well, such as for cabin super- 
charging or aircraft deicing. As the engine is also a 
prolific producer of heat, longing eyes are cast in the 
direction of using this heat for aircraft purposes. 

More and more horsepower is now being required 
from the engine to supply electric power and hydraulic 
power to the airplane. On a medium-sized engine 
several hundred horsepower are now required for this 
kind of auxiliary power alone. 


Some functions that were traditionally airplane func- 
tions are being taken over by the jet engine. For ex- 
ample, while some early jet engines operated with an 
oil reservoir that was supplied with the air frame, many 
of the later engines contain their own integral oil tank 

Each of the trends enumerated under (a), (d), (¢ 
and (d) above in itself contributes in a way to the com- 
plexity of the engine and its accessories. It is not, 
however, until one observes the cumulative effect of 
the various trends that the magnitude of the resulting 
increased volume, weight, frontal area, and complica- 
tion becomes apparent. 

As an illustration, the authors have chosen a medium- 
sized engine and shown it in various stages of develop- 
ment. Some forms of the engine shown have actually 
been built; others are based on careful engine studies. 


Generator & Hyd or Vac Pun 
mmm =6Engine Acc.: Starting, Ignition, Oil Reservoir & Lubrication, Booster, Fuel & 
Er 


rgency System, Variable Area Nozzle, Control & Emergency 


Gross 


Trend of turbojet accessory development. 


Aircraft Acc 


ENGINE C 


129 HP (Generator & Hya or Vac Pump), Compressor Air Bleed 


Bek Engine Acc.- Starting, Ignition, Lubrication, Fuel & Emergency Fuel, Drain 
Total Acc. Wt. = 14.7% of Gross Engine Wt. 
| 
| \ 
| \ 


ENGINE D 


p, Compressor Air Bleed ) 


Engine Wt 


It should be explained that the designs shown may not 
be, in the long run, the smallest and lightest to achieve 
the purpose; on the other hand, the engines with addi- 
tional accessories correspond, in general, to more recent 
studies and, hence, in comparison, they benefit from 
improvements in the art made in the interim. Allto- 
gether, it is believed that the picture presented is a 
realistic one. 

Fig. 1 shows a side view and front view of the engines 
and is intended to show the space requirements of each 
configuration. In the figure, black areas indicate air- 
craft accessories and the stippled areas represent engine 
accessories. There is also shown the weight of the in- 
volved accessories and external hardware on the engine 
as a percentage of the gross engine weight. While air- 
craft accessories are shown, the computed accessory 
weight included only the drives necessary for these and 
not the aircraft accessories themselves. 

Engine A of Fig. 1 is a ‘‘booster’’ type of engine— 
that is, it contains no accessories whatsoever for the 
benefit of the airplane. The engine accessories are a 
bare minimum needed for engine operation. They in- 
volve starting, ignition, lubrication, and the fuel and 
control system. In this case the total weight of the 
accessories amounts to 11.6 per cent of the gross engine 
weight. 


In Engine B there were added drives for generator 
and hydraulic or vacuum pump for airplane services, as 
well as an emergency fuel system for the engine. This 
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resulted in a gear box redesign. At the same time it 
was found possible to make some weight-savings in the 
lubricating system. The resulting overall accessory 
weight came out to be 12.9 per cent of the gross engine 
weight. Itis clear that going from Engine A to Engine 
B involved considerable change in frontal area. 

Engine C performs the same functions as Engine B, 
but the horsepower to the aircraft accessory drive is in- 
creased 50 per cent and a manifold is added to provide 
compressor air bleed for aircraft service. A fuel drain 
system is added, and several refinements are made in 
the engine accessories. The total accessory weight in- 
creased to 14.7 per cent of the overall engine weight. 

Engine D represents a study of an advanced engine, 
which would be still more useful from an aircraft stand- 
point. Compared with Engine C, Engine D furnishes 
again 13 per cent more aircraft accessory power. In 
this study the engine is provided with anti-icing equip- 
ment, an integral oil reservoir, a fuel booster pump, and 
a complete emergency control system. The engine is 
equipped with a variable area nozzle and its control. 
As Fig. 1 shows, these features do not come free, but in- 
volve a considerable addition to the total installation 
volume. For this study the accessory weight totaled 
31.2 per cent of the gross engine weight, which is an 
amazingly high percentage, being almost three times as 
much as that of booster Engine A. 


SERVICE EXPERIENCE 


To this point, the contrast of the inherent simplicity 
of the present basic turbojet engine with the growing 
complexity of the complete power-plant installation has 
been emphasized. It is desirable to look at service ex- 
perience with this type of engine as compared to the 
reciprocating engine, with concentration on the details 
of jet troubles. First, a glance at reciprocating engine 
history as compiled by C.A.A.: 
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Fig. 2 — Reciprocating Engine Power Plant 
Installation Troubles 
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Fig. 3 — Turbo-Jet Engine Troubles 


A paper presented by John W. Baird, Assistant Chief, 
Power Plant Engineering Division of C.A.A., before 
the Society of Automotive Engineers has been used as 
the source of statistics. It deals with commercial 
experience with reciprocating engines over a period of 
10 years, ending with 1947. Title of the article is 
“Survey of Power Plant Installation Troubles.’’ Mr. 
Baird presents a chart showing relative frequency of 
troubles with various elements of the power-plant 
installation; the chart is reproduced herewith as Fig. 2. 
For practical purposes, the ‘‘Personnel Error’ factor 
will be omitted from this discussion, inasmuch as the 
primary interest is in engineering considerations re- 
flected by service experience. 

In the chart, the lubrication system ranks first as 
trouble maker, at 20 per cent, with the fuel system run- 
ning a close second at 18.4 per cent. Omitting ‘‘Per- 
sonnel,’”’ controls and accessories are third and fourth, 
respectively, at 13.7 and 11.3 per cent. 
are relatively minor in comparison. 

In the turbojet, of necessity, the picture is some- 
what different, particularly because’ of the fact that 
the engines are still in a state of rapid engineering de- 
velopment, which renders it difficult to evaluate a 
given source of service interruption as a transient by 
virtue of imminent design changes or a permanent 
feature that must be improved to the point of ordinary 
dependability. However, the inherent characteristics 
of thistype of engine, as compared withthe reciprocating 
engine, are revealed by a study of trouble statistics. 

Another chart, Fig. 3, differently subdivided as to 
components, shows relative frequency of power-plant 
troubles occurring in a service jet aircraft over a period 
of some 22 months. Source of the statistics is the 
Westinghouse Model 19X-B, AN designation J30, 
turbojet installed in the Navy fighter FH-1 Phantom, 
built by McDonnell Aircraft Corporation. While the 
J30 engine represents design techniques of 3-4 years 
ago and does not typify what can be expected of more 


Other sources 
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recent engines, a review of the relative frequency of 
various troubles remains of interest. 

Primary reason for the different subdivisions is the 
fact that this chart does not include troubles ascribable 
to installation—that is, it does not go beyond the ‘‘cus- 
tomer’s connections” to the engine and its accessories. 
Some of the troubles represented, however, did arise 
out of operating procedure or were contributed to by 
installation deficiencies, as will be discussed in more 
detail. 

The relatively high incidence of starting and ignition 
system difficulties is partly due to the exacting starting 
power requirements but, more particularly, is the re- 
sult of the relative newness of the system components 
for application under the particular conditions en- 
countered. 

Induction coil equipment, which has predominated 
in ignition systems to date, has proved relatively satis- 
factory, but has been overtaxed by the need for de- 
pendable performance under conditions of wide primary 
voltage variation. This arises as the result of heavy 
starting motor load on the electrical system during 
static starts as opposed to no starting motor load dur- 
ing windmilling starts in flight. This particular 
problem has been fairly well solved, however, by re- 
design of the coils. New ignition system elements may 
improve reliability still further. 

The second source of troubles, in order of frequency, 
is the fuel and power control system, with a score of 24 
percent. Numerous factors determine optimum opera- 
tion of the turbojet. This, together with the large 
fuel requirements of the engine, renders it necessary 
that the power regulating device be capable of auto- 
matic compensation for all factors so that preflight 
check running is held to a minimum and in-flight 
manipulation is accomplished by a single power- 
scheduling control. To do this, it is necessary for the 
control to regulate fuel flow automatically, subject to 
airflow, r.p.m., tailpipe temperature, and throttle 
position. It must sense changes in airflow resulting 
from altitude, attitude, air speed, temperature, etc., 
and for a given throttle setting maintain a constant 
percentage of full available power. In nonvariable 
exhaust orifice engines, this is approximately analogous 
to constant r.p.m. In variable exhaust area engines, 
it is analogous to constant r.p.m. and tailpipe tempera- 
ture. 

The fuel system is required to provide large, closely 
metered flows at high pressure. Service experience 
indicates that, where close tolerances are used, micronic 
filtering is essential to eliminate foreign material origi- 
nating in fuel handling prior to delivery to the aircraft. 

The lubrication system, with a frequency of 4 per 
cent, demonstrates an outstanding advantage of the 
present jet engine as compared with the reciprocating 
engine. The piston engine has several times as many 
moving parts per cylinder than are found in the whole 
basic jet. In the turbojet engine the main rotating 
element is carried in something less than half-a-dozen 
bearings, with some designs having no more than 
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two. The result is relative simplicity of lubrication 
flow paths; hence, less trouble. 

In the chart, Fig. 3, some of the lube system trouble 
represented resulted from installation deficiencies, 
such as lack of provision in the airplane oil tank against 
interruption of oil supply during maneuvers. The 
high rotative speeds encountered in jet engines render 
the bearings extremely sensitive to discontinuous oil 
flow, since centrifugal force rapidly dissipates oil film 
within the bearing, especially in antifriction-type bear- 
ings. Added to this is the fact that the pump elements 
require a period of time to reprime, which can be 
critical. This problem has been solved by suitable 
changes in oil reservoir and pumps. 

A related condition has existed in the fuel system 
whereby, when tanks were permitted to run dry, the 
main fuel pump became air bound and it was impossible 
to restart the engines in flight. 
to its source and corrected. 


This, too, was traced 
At the same time, operat- 
ing procedures were improved to avoid unanticipated 
exhaustion of tanks. 


OVERHAUL AND MAINTENANCE 


The official overhaul period for the J30 engine is 150 
hours. After approximately 22 months of service use, 
a goodly proportion of the engines are turning in full 
time between overhauls. During these early stages, 
it was deemed wise to have frequent inspections. It is 
encouraging that the majority of the checks are passed 
without adjustment, indicating that it should be 
possible to relax some of the requirements. 

Field operation has emphasized that a proper starting 
procedure is one of the most critical factors in obtain- 
ing good jet engine life. More damage can be done by 
one hot start than by hours of high-power operation, 
especially at altitude, where r.p.m. is the limiting factor 
rather than tailpipe temperature. 

In discussing overhaul periods in turbojets, it 
must be borne in mind that usefulness should be 
measured in terms of flight pay-load miles rather 
than in terms of operating hours. There is no 
justification for applying turbojets to aircraft other 
than those in the high-speed categories (in terms of 
present-day practice), since this type of power plant is 
uneconomical operationally under any other circum- 
stances. The pay-load miles turned in by a 300-400- 
hour turbojet with average true flight speed of 450-550 
m.p.h. will show up favorably in comparison with the 
reciprocating engine performance at present air speeds 
and overhauls. That longer overhaul periods, without 
replacement of basic engine parts, are entirely feasi- 
ble is being proved by endurance testing on newer 
types of engines. Where long life is of paramount 


importance, as in commercial aircraft, even longer 
service can be obtained by a different design balance 
between engine life and performance. 

In this connection, there should be noted the neces- 
sity for major improvement in air traffic control before 
the turbojet can be exploited to best advantage in com- 
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mercial applications. Taxiing, waiting, and milling 
must all be reduced to near the vanishing point. This 
is true because all such operations consume fuel at a 
rate out of all proportion to value. As the turbojet 
grows larger, approaching sizes and efficiencies com- 
patible with commercial application, it may require 
somewhat more preflight check and warm-up than it 
does in its present form, but it will always be, basically, 
a fast starting and prompt take-off engine. By the 
same token, this is the only way to realize its inherent 
qualities to best advantage. It seems entirely likely 
that, even with the best airport traffic control, the 
logical method for ground handling of jet-powered air- 
craft will be by auxiliary power—that is, towed by 
tractor to take-off point and picked up by the same 
means from the point of landing stop. One can even 
go a step farther and visualize a detachable taxiing 
power unit that is controlled from the airplane itself, 
just as its own power plants would be. All of this ties 
in with the principal virtue of the jet—high speed. 
Boosted block speeds—even with added comfort of 
smoother operation—will be of secondary value to com- 
mercial interests if airport maneuvering and waiting 
time is not almost entirely eliminated. Even trans- 
continental trips of 6 hours or so are not too impressive 
if, frequently, an additional 20 min. to '/, hour is spent 
actually getting air-borne after loading, not to men- 
tion serious time losses due to waiting for landing clear- 
ance, etc.—all this in addition to an hour or two getting 
to and from terminals. 


All of these elements must be carefully considered in 
evaluating turbojet usage. However, with proper 
application, it bids fair to be a more economical com- 
mercial engine, in that its pay-load miles per overhaul 
will be much higher, yet its economy of operation will 
be entirely within reason by virtue of using, to maxi- 
mum advantage, its speed and altitude characteris- 
tics. 


CONCLUSIONS 


As is evident from the foregoing, auxiliary engine 
components contribute a major proportion of operating 
troubles in the field. 

As requirements increase, turbojet engines and 
particularly accessories are likely to become more com- 
plex. Hence, unless a special effort is made it may be 
expected that accessory troubles will further increase. 
This has led the authors to the following conclusions. 


Engine Builders 


The engine builder faces rapidly increasing require- 
ments on engine performance and operation. If these 
requirements improve the overall utility of the engine 
and increase the pilot’s safety, it is up to the engine 
builder to lean over backwards to fulfill these require- 
ments in the simplest possible manner, without gadg- 
etry and without compounding safety features. A 
real effort will be involved to maintain the inherent 
simplicity and reliability of the turbojet engine. 


Accessory Builders 


Gaskets that leak, valves that stick, bushings that 
wear, etc., have been the most frequent and the most 
irritating source of field troubles. Accessories will be 
required to have a degree of reliability beyond what has 
been the practice in the past. The accessory builder 
shoulders a real responsibility. To make it possible for 
him to carry out his task, he and the engine builder 
should cooperate closely so that the requirements can 
be established at an early date. 

New designs must be simple and reliable, free from 
troublesome features that have shown up in the past. 
Manufacturing procedures and quality control should 
be such to ensure that the parts will do what is in- 
tended 


Users of Engines 


The users of engines—meaning the services, the air- 
plane builders, and later on the air-line operators—who 
set the pace for engine requirements, would do well to 
make an operational and economic survey to determine 
how much further performance and safety require- 
ments should be carried. It is conceivable that a 
point may be reached in which safety features are com- 
pounded to such an extent as to give only imaginary 
protection because of troubles occurring within the 
protective equipment itself. 

The authors are of the opinion that the following 
recognized considerations are promising, particularly 
from the standpoint of maintenance: 

(a) In view of the fact that near-sonic flight involves 
engine features not necessary for engines that operate 
at lower speeds and in view of the fact that it is particu- 
larly in the engines for lower flight speed that fuel 
economy will be paramount, it may be well to develop 
two kinds of jet engines, using, if necessary, some of the 
same or similar main components. The engine directed 
primarily toward ultrahigh flight speeds for interceptor 
types would be designed for reasonable fuel consump- 
tion, light weight, and a relatively short life. It would 
contain those operational features necessary for flying 
at supersonic speeds. The low-speed engine, designed 
for long range, would excel by low fuel consumption 
for long-range operation. It would be heavier and 
built for extended operation but would not need those 
features involved for ultrahigh flight speeds. 

(b) Instead of increasing the number of power 
drive pads from the engine, it may, under certain cir- 
cumstances, be preferable to either supply a separate 
gear box for aircraft accessories or to combine some of 
the accessory functions in such a manner that they can 
be accomplished in a single unit instead of in various 
separate accessories each with their own drive. 

This can be carried one step further in the interest of 
maximum availability, by way of complete divorcement 
of the auxiliary services from the engine itself, operating 
these from another power source. This might lend 
itself to optimum maintenance accessibility of both en- 


(Continued on page 77) 
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Analysis of Eccentrically Loaded Riveted or Bolted 
Joints 


By 
G. M. Monroe 
U.S. Navy 


The semigraphical analysis developed here is applicable to 
all riveted or bolted joints not stressed beyond the elastic 
limit. The stress on each rivet or bolt is obtained by plotting 
one point on a scale drawing of the joint and multiplying the 
distance from this point to each rivet or bolt by a constant 
factor. The coordinates of the point and the multiplying 
factor depend only on the loads on the joint, the total rivet 
area, and the polar moment of inertia of the rivet areas. The 
application of this method is simple and brief. 


Principles of Structural Design for Minimum Weight 


By 
F. R. Shanley 
The Rand Corporation and University of California 


The usual procedure in structural analysis involves the de 
termination of the strength of a certain structure under 
specified loading conditions. From the design point of view 
the real problem is to determine the lightest practical arrange 
ment of material which will transmit the required loads 
through the specified distances. This may be accomplished 
through the use of the structural index. The engineering 
significance of this index and its applications to design 
problems are discussed. Examples include the tubular 
column, stiffened flat plate under axial load, the unstiffened 
plate with edge support, shear-carrying members, and 
cylindrical shells in bending. Methods of comparing various 
materials on a weight basis are developed and applied to 
several aluminum alloys, magnesium alloy, and stainless steel 


Wind-Tunnel Wall Corrections for Wing-Body 
Combinations 


By 
C. B. Smith 
United Aircraft Corporation 


The image system required to satisfy the boundary condi 
tions for a wing-body combination in a closed circular tunnel 
is deduced, and the upwash interference due to the tunnel 
wall is thereby calculated. The development starts from 


Please do not order Preprints of these papers at 
this time. 

See pages 50 and 51 for Preprints that are immed- 
iately available. 


first principles and utilizes elementary methods. An incom- 
pressible nonviscous fluid is assumed. The results indicate 
an interference significantly different from that obtained for 
the wing alone. In particular, it is found that the magnitude 
of the interference for the wing-body combination may be 
up to twice as great as for the wing, and in all cases the distri- 
bution along the wing span of the tunnel-induced upwash is 
opposite to that for the wing alone (tends to produce a root 
rather than a tip stall).” It is concluded that wing-alone cor- 
rections are not, in general, applicable to wing-body com- 
binations. 


The Theory of Beam Columns with Continuous 
Support Applied to the Problem of Stringer Roll 


By 
G. C. Best 
Consolidated Vultee Aircraft Corporation 


In this paper the theory of beam columns of constant sec- 
tion with continuous support is developed, the mathematical 
procedures following those already laid down by Timoshenko 
and other writers. Afi deflections are considered to be within 
the proportional limit. Only the case of a moment at one 
end is considered, the principle of superposition then permit- 
ting its extension to the case of a moment at each end. 
Buckling loads are obtained from the criterion that moments 
become infinite. Results are applied to the problem of 
stringer roll by considering the vertical portion of the stringer 
as supplying continuous support to the flange, which is con 
sidered asa beam column. An example is worked out. 


The Potential Flow Around Given Wing Sections 


By 
Kwei-Lien Chang 
Bureau of Aircraft Industry, China 


By the use of Wilton-Morris’ parametric representation and 
the von Karman-Trefftz transformation, the complex poten- 
tial around a given wing section can be given as an exponential 
This series is exact in the sense that the actual profile 
instead of the approximate one is used for its development. 
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What was written 
on Aeronautics 


tn 1948? 


Here are the answers— 
in one handy reference 


guide. Over 5,000 abstracts 


and listings of important technical 


articles and books published during the year. 


Each month, over 800 periodicals, reports, books, and 
house organs pertaining to the aeronautical sciences 
are screened, listed, and digested by the Institute's 
editorial and library staffs. The AERONAUTICAL 
ENGINEERING INDEX is the end-product of this year- 
long effort. In this concisely indexed volume will be 
found listings and abstracts of those items deemed of 


interest and importance to engineers and scientists in 


all branches of aeronautics. 
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INDEX FOR 1947 
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Preprints of Seventeenth Annual Meeting Papers Currently Available 


Preliminary Development of a Jet-Propelled Helicopter—Roy 
Marquardt, President, Marquardt Aircraft Company. 


The McDonnell Ram-Jet Helicopter—Charles R. Wood, Jr., Chief 
Helicopter Test Pilot and Manager, Helicopter Contracts, McDonnell! 
Aircraft Corporation. 


A Method for Improving the Inherent Stability and Contro! Charac 
teristics of Helicopters—R. H. Miller, Associate Professor of Aero 
nautical Engineering, M.I.T. 


Recent Developments in Rotary-Wing Aircraft—l. |. Sikorsky, Eng 
neering Manager, Sikorsky Aircraft Division, United Aircraft Cor 
poration. 


The Pfund Sky Compass—Joseph B. Matthews, Jr., Head Navigation 
Branch, Airborne Equipment Division, Bureau of Aeronautics, Nevy 
Department. 


A Liquid Oxygen Converter for Aircraft—W. A. Wildhack, Chief 
Missile Instrumentation Section, Electronics Division, and D 
Goalwin, National Bureau of Standards. 


A New High Performance Engine Indicator of the Strain Gage Type 
C. S. Draper, Professor of Aeronautical Engineering, Director 
Instrumentation Laboratory, and Li, Research Associate 
Aeronautical Engineering, M.I.T. 


The Sperry Zero Reader—S. Kellogg, Department Head 
for Flight Instruments, and C. F. Fragola, Engineering Section Head 
for Electronic Development, Sperry Gyroscope Company. 


Convertible Aircraft—R. S. Barnaby, Chief; S. M. Berkowitz, Proje 
Leader; an . Colcord, Assistant Chief, Aeronautics Section 
The Franklin Institute. 


Present Status of Research on Boundary-Layer Control—A. E. von 
loenhoff an K. Loftin, Full Scale Research Division, Langley 
Aeronautical Laboratory, N.A.C.A. 


Measurements in Flight of Spanwise Wing Loading—W. Lavern 
Howland, Flight Service Engineering Supervisor, Lockheed Aiscraft 
Corporation 


Aerodynamic Hysteresis as a Factor in Critical Flutter Speed of Com 
pressor Blades at Stalling Conditions—A. Mendelson, Lewis Flight 
Propulsion Laboratory, N.A.C.A. 


Designing for Gas Turbine Materials—M. H. Young, Chief, Materials 
Laboratory, Wright Aeronautical Corporation. 


Influence of Acceleration on Aerodynamic Characteristics of Thin 
Wings in Supersonic and Transonic Flight—C. S. Gardner, Research 
Associate, and H. F. Ludloff, Associate Professor, New York 
University 


Dynamic Stability at High Speeds from Unsteady Flow Theory 
Statler, Aerodynamicist, Flight Research Department, Cornel! Aero 
nautical Laboratory. 


The Problem of Drag at High Subsonic Speeds—A. Busemann, Com 
Research Division, Langley Aeronautica! Laborate 


Two-Dimensional Jet Mixing of a Compressible Fluid—S. |. Pa 
Cornell Aeronautical Laboratory. 


No. 
191 


194 


196 


197 


201 


204 


205 


206 


207 


208 


209 


210 


212 


213 


Interaction Between Parallel Streams of Subsonic and Supersonic 
Velocities—H. S. Tsien, Professor of Aerodynamics, and M. Finston 
Staff Member, Supersonic Laboratories, Division of Industrial Co 
operation, M.1.T. 


A Study of the Bending-Torsion Aeroelastic Modes for Aircraft 
Wings—Martin Goland, Chairman, Engineering Mechanics Division 
and Yudell L. Luke, Research Mathematician, Midwest Research 
Institute. 


Landing Gear Oscillations Due to Unstable Skidding Friction—J. E 
Wignot, Structures Engineer, and Frederic M. Hoblit, Stress Engi 
neer, Lockheed Aircraft Corporation. 


A New Approach to the Design of Metering Pins in Oleo Struts— 
R. M. Rosenberg, Associate Professor of Aeronautical Engineering 
University of Washington. 


Compression Tests of Curved Panels with Circular Hole Reinforced 
with Circular Doubler Plates—Wilhelmina D. Kroll, Aeronautical 
Engineer, A. E. McPherson, Materials Engineer, Engineering Me 
chanics Section, National Bureau of Standards. 


A Numerical Procedure for the Stress Analysis of Stiffened Shells— 
John E. Duberg, Structures Research Division, Langley Aeronautica! 
Laboratory, N.A.C.A. 


Theories of Plastic Buckling—S. B. Batdorf, Structures Research Division 
Langley Aeronautica! Laboratory, N.A. CA. 


Theory and Tests on the Plastic Stability of Plates and Shells—P. P 
Bijlaard, Professor of Applied Mechanics, Polytechnic Institute of 
Delft, Holland. 


What the Air Lines Want in Navigation Aids—Ralph S. Damon, 
President, American Airlines, Inc. Now, President, T.W.A. 


Military Air Transport Service Specifications and Requirements for 
Cargo Aircraft—Maijor R. R. Hajek, Chief of Aircraft Materiel and 
Equipment Branch, Division of Plans and Operations, M.A.T.S. 


Evaluation Criteria for Transport Aircraft—L. G. Kelso, R. L. McBrien 
Technical Staff, and R. D. Kelly, Superintendent of Technical Develop- 
ment, United Air Lines, Inc. 


Air-Borne Radar as an Air-Line Navigation Aid—M. G. Beard, Director 
of Flight Engineering, and R. Ayer, Assistant Director of Flight 
Engineering, American Airlines, Inc. 


A Monitoring for Air-Borne Electronic Devices— 
Fensler, Chief, Special Projects Unit, Electronic Analysis 
Section, Intelligence Department, Air Materiel Command. 


Psychological «Factors in the Recognition and Avoidance of the In 
advertent Stall—P. J. Rulon, Educational Research Corporation. 


The Establishment and Measurement of Critical Requirements for Safe 
Flight in Transport Aircraft—Thomas Gordon, Assistant Professor of 
Psychology, University of Chicago. 


Display Problems in the Use of the Omni-Directional Range Instrument 
. C. Williams, Jr., Research Assistant Professor of Psychology, and 
Stanley Roscoe, University of Illinois. 


Eye Movements of Aircraft Pilots During Instrument-Landing Ap- 
proaches—Paul M, Fitts, Aero Medical Laboratory, Wright-Patterson 
Air Force Base. 


(Preprints of papers listed above are 35 cents each to |.A.S. members, 


75 cents each to nonmembers including postage.) 


Preprints should be ordered by number from: 


Preprint Department, Institute of the Aeronautical Sciences 


2 East 64th St., New York 21, N.Y. 
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Sherman M. Fairchild Publication Fund Papers 
No. Price No. Price 
126 External Sound Levels of Aircraft—R. L. Field, T. M. Edwards, 164 Applications of the Theory of Free Molecule Flow to Aero- 

C Pell Kangas, G. L. Pigman, Civil Aeronautics Administration. nautics—Holt Ashley, Massachusetts Institute of Tech- 

: 52 pages; 23 illus. (Photo-offset.) $1.00* nalosy. 88-page booklet; 28 tables & figures. (Photo- uae 
100 Blade Pitching Moments of a Two-Bladed Rotor—R. W. Allen, 165 pang Practice of Sandwich Construction in Aircraft ; 
ee Consulting Engineer. 19 pages; 5 illus. (Ozalid.) $1.00* (A Symposium). 100-page booklet; 45. illustrations. 

101 Introduction to Shock Wave Theory—J. G. Coffin, Kaiser (Photo-offset.) : ; $2.50* 

Fleetwings, Inc. 106 pages; 33 work tables & charts. 166 Analysis pi ihe Rew in the 

id. .50* gions at Planing Surfaces—txperimenta 
TOE” Electrical Resistance Strain Gages Applied to Wind-Tunnel 14 illustrations. (Photo-offset and Multilith.) $1.60* 
Balances—Elmer C. Lundquist, Department of Engineering, 167 On the Pressure Distribution for a Wedge Penetrating a Fluid 
State University of lowa. 15 pages)_7 illus. (Ozalid.) $0.80* Surface—Experimental Towing Tank, Stevens Institute of 
1 ensor Analysis of Aircraft Structural Vibration—Charles E. Technology. 36-page booklet; 13 illustrations. (Photo- a 
Mack, Jr., Research Engineer, Grumman Aircraft Engineer- offset and Multilith.) : ; $1.00 
ing Corporation. 66 pages; 6 illus. (April, 1947, p. 168 Wave Contours in the Wake of a 20° Deadrise Planing 
105 An Evaluation of the Importance of Fatigue Phenomena in olnet and aia) en — $1.60* 
| Aircraft—C. R. Strang, L. R. Jackson, L. F. McBrearty, 169 The Discontinuous Fluid Flow Past an Immersed Wedge— 
R. V. Rhode, and R. L. Schleicher (A Round-Table Dis- Experimental Towing Tank, Stevens Institute of Technology. 
CUSSION), 34 pages; no illus. (Mimeographed.) | $1.10*  42-page booklet; 5 illustrations. (Multilith.) $1.00* 
106 Measurement of Ambient Air Temperature in Flight—W. 170 Wave Contours in the Wake of a 10° Deadrise Planing 
A echnology. -page booklet; illustrations. ulti- 
pages, 5 illus. (Ozalid.) $0.50* lith.) $1.60* 
* A 25% discount on these prices is allowed to Institute members. t Indicates issue of Review in which summary of paper 
appears. 


Of the Press 


1948 Aeronautical Engineering Index 


; A complete index and abstracts of the more than 5,000 im- 
; portant technical articles, reports, and books on aeronautics 


published during the calendar year 1948. 


Price $5.00 ($3.00 to I.A.S. members only) 


Published by 
Institute of the Aeronautical Sciences 


2 E. 64th St., New York 21, N.Y. 


AERONAUTICAL 


ENGINEERING 


Welding and Brazing 


Booklet: Welding and Brazing 
Alcoa Aluminum, 128 pages. 
Movies: Arc Welding, 10 min. 
Resistance Welding, 12 min. 
Torch Welding, 17 min. How 
to Braze Aluminum, 7 min. 


REVIEW—MARCH, 1949 


Use Alcoa’s Technical Library 


Here’s quick training for your new employees and 
lots of information for older hands, too. Alcoa’s 
technical library of 11 sound movies and 9 books 
is available to show your designers, engineers 
and production men the best ways to work with 
magnesium and aluminum. Each film and book 
‘ was produced by a specialist and based on 


Presswork 


Sheet Metal and Tube Work 


Booklet: Forming Alcoa Aluminum, 64 pages. 


Movies: Aluminum Fabricating Processes, 20 min. General Sheet Metal Practice, 
20 min. Blanking and Piercing, 15 min. Drawing, Stretching, and Stamping, 22 


Alcoa's 61 years of light metal experience. 

Borrow or buy the movies in either 16-mm or 
35-mm sizes to show on your sound projector. 
All 9 books are free. Ask your nearby Alcoa 
sales office to lend you the films; supply the 
books you need. Or write ALUMINUM COMPANY 
OF AMERICA, 2142 Gulf Bldg., Pittsburgh 19, Pa. 


Spinning 


min. Tube and Shape Bending, 13 min. Spinning, 16 min. 


[ALCOA] > 
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Magnesium 


Booklet: Riveting Alcoa Alumi- 
num, 54 pages. 

Movie: How to Rivet Aluminum, 
26 min. 


Book: Designing with Mag- 
nesium, 329 pages. 


Casting 


Booklet: Casting Alcoa Al- 
loys, 142 pages. 


@ 
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How-to-do-it 


movies and booklets 
on Magnesium 


Machining 
and Aluminum 


Booklets: Machining Alcoa Alumi- 
num and Its Alloys, 66 pages. 
Alcoa Aluminum in Automatic 
Screw Machines, 96 pages. 
Movie: How to Machine Aluminum, 
32 min. 


Impact Extrusions Alcoa Aluminum and Its Alloys 


Contains funda- 
mental fabricating 
information,plus tab- 
data on the 
chemical and physi- § 
cal properties of § 
aluminum, 155 
pages. 


Finishing 


Booklet: Finishes for Alcoa 
Aluminum, 64 pages. 


Booklet: Alcoa 
Aluminum Im- 
pact Extrusions, 
44 pages. 
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This brake gets serviced with a smile 


yearn some kinds of airplane 

brakes is a complicated, time-con- 
suming job. But not B. F. Goodrich 
Expander Tube brakes. Easy, low- 
cost maintenance is part and parcel of 
their exclusive design. 

When the airplane wheel is re- 
moved, all the parts of the B. F. 
Goodrich Expander Tube brake are 
right in front of the mechanic. To 
reline it, all he needs are a screw- 
driver and pliers. 

This simple design means less in- 
shop time for B. F. Goodrich brakes. 


Maintenance costs are further cut by 
the longer life of these brakes. Because 
the braking action covers a full circle, 
thebrake blocks wearslowly andeven- 
ly and replacement is less frequent. 

The B. F. Goodrich Expander Tube 
brake offers many other advantages. 
It can be designed lighter, for a given 
amount of kinetic energy, than any 
other brake. And B. F. Goodrich 
brakes give maximum ground con- 
trol because they cannot lock, grab 
or drag and respond smoothly to 
minimum pressure. 
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Complete B. F. Goodrich assem- 
blies—brake, wheel, tire and tube— 
are now available. And B. F.Goodrich 
can engineer an assembly for any air- 
craft design, from personal planes 
like the Bellanca (above) to such 
giants as the Constitution and the 
Stratocruiser. Write for details to 
The B. F. Goodrich Company, Aero- 


nautical Division, Akron, Ohio. 


B.E Goodrich 


FIRST IN RUBBER 
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Herenautical Reviews 


A Guide to the Current Literaiwre of 
Aeronautical Research and Engineering 


I. PERIODICALS AND REPORTS 


The abstracts are classified according to the Standard Aeronautical Indexing System. Numbers in parentheses indicate the 


coreg yr Division Headings in the numerical arrangement. Headings marked by an asterisk have not yet been established 
the 


Aerodynamics (2) Flight Operating Problems (21) 69 
Aerodynamic Loads........... 56 64 Military Aviation (24).............. 69 
Boundary Layer.............. 1. 36 Ice Prevention & Removal......... 64 Operations 
56 Piloting Technique............... 64 Commercial 69 
Fluid Mechanics & Aerodynamic Weather Hazards................ 64 Ord A 

Pe . 56 Flight Safety & Rescue (15) 6s rdnance & Armament (22)......... 69 
Thermo-Aerodynamics............ 58 Fuels & Lubricants (12)............. 65 C5 70 
Wings & Airfoils................. 58 Gliders & Gliding (35)............. 65 Reciprocating.G). 70 

Airplane Design & Description (10)... 60 Guided Missiles (1)................ 65 Production:(36)s-i.c<6.0c.ahdsecee: 71 

Aviation Medicine 9) 62 Laboratories, Aeronautical (50) 67 ircrart (34) 72 

(44) 67 Sciences, General (33) 

Engineering Practices & Aids (49).... 63 Maintenance (25). ................. 67 Stress Analysis & Structures (7)....... 75 

Hydraulic & Pneumatic (Q0)........ 64 Nonmetallic Materials............ 67 Wind 75 


ll. BOOKS REVIEWED IN THIS ISSUE 


Reviewed by Dr. Alexander Klemin, Consulting Engineer 


Reviewed by Willy Ley, Washington Institute of Technology, Inc. 


S Books, reports, and periodicals reviewed in this issue or in previ- $0.30 for each 10- by 14-in. print, plus postage. Microfilm copies 
1 ous issues may be borrowed on 2-week loan without charge by on 35-mm. film can be supplied at $0.05 per frame; minimum 


individual or Corporate Members of the Institute in the U.S. and 
Canada. Members of The Paul Kollsman Lending Library who 
are not Members of the Institute may borrow books and, in spe- 
cial cases, other research material. Members of the I.A.S. may 
borrow also from the Engineering Societies Library through The 
Paul Kollsman Lending Library. 

Photostatic copies of material in the Institute’s libraries may 
be obtained at a cost of $0.25 for each 8- by 10-in. print and 


charge—$1.00, plus postage. A service charge of $0.50 per item 
on photostat and microfilm orders is made to nonmembers of the 
1.A.S. 

Bibliographies on special subjects will be compiled at the rate 
of $2.50 per hour. Translations of technical literature from for- 
eign languages may be obtained at $12 to $14 per 1,000 words, 
depending on the language. I.A.S. members receive a 20 per 
cent discount on bibliographies and translations. 


Full information about library membership and facilities = - sent upon request to The Paul Kollsman 


Lending Library, 2 East 64th St., 
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RESPONSE TIME VARIES WITH AMBIENT | 
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Aerodynamics (2) 
AERODYNAMIC LOADS 


Flight Measurements of Buffeting Tail Loads. Allen R. 
Stokke and William S. Aiken, Jr. U.S., N.A.C.A., Technical 
Note No. 1719, October, 1948. 19 pp., diagrs., figs. 5 refer- 
ences. 

Magnitudes and frequencies of buffeting tail loads were meas- 
ured on a fighter-type airplane up to Mach Numbers of about 
0.80. The buffeting tail-load increment for a constant dynamic 
pressure decreased with increasing Mach Number. Critical 
combinations of buffeting and maneuvering tail loads that are 
above the limit load and approach the design load for the hori- 
zontal stabilizer may occur in low-altitude, low-speed flight with 
rearward centers of gravity at the limit design acceleration. 


BOUNDARY LAYER 


The Boundary Layer of Yawed Infinite Wings. J. M. Wild. 
Journal of the Aeronautical Sciences, Vol. 16, No. 1, January, 1949, 
pp. 41-45, figs. 8 references. 

An approximate solution to the boundary-layer equations for 
an infinite yawed cylinder is obtained by an extension of the von 
Karman-Pohlhausen method. From this solution the direction 
of the flow in the boundary layer and the displacement and mo- 
mentum thicknesses of the spanwise flow component may be cal- 
culated. To illustrate this method, the boundary layer over a 
yawed infinite wing at a lift coefficient just below the stall is cal- 
culated. Typical results are presented graphically. A strong 
spanwise flow is found which is in qualitative agreement with ex- 
perimental observations. 


CONTROL SURFACES 


Linearized Theory of Supersonic Control Surfaces. P. A. 
Lagerstrom and Martha E.Graham. Journal of the Aeronautical 
Sciences, Vol. 16, No. 1, January, 1949, pp. 31-34, figs. 6 refer- 
ences. 

A development, according to linearized theory, of the aero- 
dynamic theory of control surfaces in supersonic flight. The pres- 
sure distribution is calculated which is induced by the deflection 
of trapezoidal or triangular control surfaces attached to an im- 
movable wing so as to produce mutual interference between the 
wing and the control surface. From the pressure distribution the 
lift and center of pressure arefound. In general, only a small part 
of the wing is influenced by the deflection of the control surface. 
Hence, the control surface itself carries most of the aerodynamic 
load. In the cases under consideration, the total lift on the wing 
and on the control surface induced by deflection is greater than 
the total lift obtained by the same deflection of an isolated con- 
trol surface, because the mutual dependence of the upper and 
lower surfaces near a subsonic edge is prevented by the presence 
of the wing. Linearized theory does not take into account the 
viscous properties of a fluid which might cause loss of lift, par- 
ticularly leakage through the gap between the wing and the de- 
flected surface. Such leakage could provide some communica- 
tion between the upper and lower surfaces. In general, although 
linearized theory gives a fair prediction of the lift and the wave 
drag of a wing, the values it gives for control surfaces are expected 
to be too high. 

Flight Investigation of a Combined Geared Unbalancing-Tab 
and Servotab Control System as Used with an All-Movable Hori- 
zontal Tail. Robert G. Mungall. U.S., N.A.C.A., Technical 
Note No. 1763, December, 1948. 16 pp., diagrs., figs. 4 
references. 

Contains data from a flight investigation of an all-movable 
horizontal tail having a combination of geared unbalancing tabs 
and servotabs fitted on a Curtiss X P-42 airplane. Longitudinal 
control characteristics were investigated. The results indicated 
that a control system of the type tested could be expected to give 
a value of force per g independent of either altitude or c.g. posi- 
tion and yet provide satisfactory control-force feel for rapid 
maneuvers. 


FLUID MECHANICS & AERODYNAMIC THEORY 


Formation and Decay of Shock Waves. K. O. Friedrichs. 
Communications on Applied Mathematics, Vol. 1, No. 3, Septem- 
ber, 1948, pp. 211-245, figs. 7 references. 
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A simplification of the method of finite differences for deter- 
mining, with good approximation, the interaction of weak or 
medium-strength shocks in continuous gas flow. Terms of higher 
than second order in shock strength and change in entropy across 
the shock front are disregarded. By appropriately modifying 
the conservation laws across the shock, the ‘‘back reaction’’ of 
the shock on the wave behind is disregarded, and it becomes pos- 
sible to determine the wave motion behind the shock front inde- 
pendently of the shock. The course of the shock can be deter- 
mined afterwards by solving a simpler linear differential equation. 
The method is applied to one-dimensional flow to find the shock 
path and a formula for the development of shock strength. The 
width of the wave zone following a decaying shock increases as 
the square root of the time, and the strength of the shock de- 
creases as the reciprocal of the square root of the time. An ex- 
pression is obtained for the width of the wave zone in an ‘“‘N- 
wave.’ The method can be used to examine the formation of a 
shock in the interior of a compression wave such as that produced 
by a piston when pushed into a gas with increasing acceleration 
beginning with the acceleration zero. The approximation 
method is applied also to two-dimensional steady flow in a study 
of the fading out of the shocks that develop at the leading and 
trailing edges of a two-dimensional airfoil in a supersonic air 
stream. The separation between the leading-edge shock front 
and the Mach line issuing from the peak of the profile increases as 
the square root of a distance measured normal to an axis with its 
origin at the leading edge of the airfoil and coinciding with the 
direction of the free stream. The strength of the shock decreases 
inversely as the square root of this distance. 

On the Non-Occurence of a Limiting Line in Transonic Flow. 
K. O. Friedrichs. Appendix. Donald A. Flanders. Com- 
munications on Applied Mathematics, Vol. 1, No. 3, September, 
1948, pp. 287-301. 12 references. 

A mathematical investigation of the hodograph representation 
of the flow past an airfoil or through a duct, when the Mach 
Number of the free stream is less than unity but supersonic flow 
exists within some limited region adjacent to the profile or wall 
of the duct. It is shown that, if the analytic functions of the 
velocity components of the two-dimensional flow which satisfy 
the appropriate differential equations and boundary conditions 
depend continuously on the Mach Number in such a manner that 
the Jacobian does not vanish when the free-stream velocity is less 
than unity, then the Jacobian does not vanish when the free 
stream has a velocity equal or greater than M = 1. Since the 
limiting line is the image of the curve along which the Jacobian 
vanishes, no limiting line can occur in the type of transonic flow 
under discussion. 


Decaying Shocks; A Comparison of an Approximate Analytic 
Solution with a Finite Difference Method. Anneli Lax. Com- 
munications on Applied Mathematics, Vol. 1, No. 3, September, 
1948, pp. 247-257, figs. (Cf. preceding abstract.) 

An investigation of the accuracy of the approximate analytical 
method of K. O. Friedrichs for determining the behavior of de- 
caying shock waves. In order to test its validity for shock waves 
of varying strength by comparison with a finite-difference scheme 
that is limited in its applicability to shocks of any strength only 
by the size of the mesh used, both methods are applied to a corre- 
sponding problem for surface waves in shallow water. The 
shock strengths treated—i.e., the ratio of the height of the mov- 
ing water to the height of the still water—are: 1.2, 1.5, 1.8, and 
3.0. The results show good agreement between the two methods 
for all cases, even for the ratio 3.0, which is a stronger shock than 
those usually classed as weak shocks. 


Problems and Progress in Low-Pressures Research. E. D. 
Kane and R. G. Folsom. Journal of the Aeronautical Sciences, 
Vol. 16, No. 1, January, 1949, pp. 46-54, illus., diagrs., figs. 8 
references. 

A rewiew of the experimental problems encountered in the study 
of the dynamics of rarefied gases. Because of the considerable 
response time of the McLeod gage when it is constructed for the 
low-pressure range, a precision U-tube manometer filled with 
butyl phthalate mixed with low vapor pressure oil is used for pres- 
sures from 0.6 to6 mm. Hg. The Pirain gage can be used in the 
pressure range of 1 to 55 microns Hg. An oxygen absorption 
flow-visualization system has been developed which uses a hot- 
cathode discharge tube with a xenon atmosphere to produce 
light of the required 1,470A wave length. Low-pressure super- 
sonic-flow continuous-operating open and closed-throat nonreturn 
wind tunnels are under development at the University of Cali- 


fornia. Preliminary resuits obtained in a 1- by */s-in. cross sec- 
tion at a pressure of 1 in. abs. and M = 2.4 have confirmed the 
existence of the large viscous effects predicted by theory and pos- 
sibly have shown the slip at the boundary. 


On the Solution of the Boltzmann Equation for Rarefied Gases. 
Joseph B. Keller. Communications on Applied Mathematics, 
Vol. 1, No. 3, September, 1948, pp. 275-284. 5 references. 

When the Boltzmann integrodifferential equation for the, dis- 
tribution function of a gas is handled by Jaffe’s method, a power 
series is obtained in which each coefficient can be determined 
uniquely for general initial and boundary conditions. Hence, if 
the series converges, a solution of the equation exists. The exist- 
ence and uniqueness theorem for the coefficients is extended to 
include problems of simple geometry, which may be introduced 
into the boundary conditions for the distribution function by a 
solid or liquid surface. The first approximation for the drag of a 
moving body in a gas, with mean free path large in comparison 
with the dimensions of the body, agrees with the results obtained 
by Heineman by another method. The first approximation of 
the density and velocity of a gas in free expansion compares well 
with exact solutions of the equations of gas dynamics and shows 
that the escape speed of the gas and the rate of propagation of the 
rarefaction do not equal the speed of sound. 


Theory of Drag in Highly Rarefied Gases. M. Heineman. 
Communications on Applied Mathematics, Vol. 1, No. 3, Septem- 
ber, 1948, pp. 259-273, figs. 8 references. 

General formulas are obtained for the drag on a convex body 
of any shape in free molecular flow under conditions of specular 
and diffuse reflection. The drag coefficient is plotted against the 
Mach Number for the following special cases: a plate at any 
angle of attack, a sphere, a cylinder, a cone, and an ellipsoid. 
These are first approximations, in which the effect of the collisions 
of the reflected molecules on the velocity distribution in the neigh- 
borhood of the object is considered to be inconsequential. A 
second approximation is developed in which the collisions of those 
molecules that collide once in the gas before striking the object 
are taken into account. Numerical results for this second ap- 
proximation have been obtained only for a plate moving in a 
direction perpendicular to its plane at very high Mach Numbers. 


The Decay of Isotropic Turbulence. F.N. Frenkiel. Journal 
of Applied Mechanics, Vol. 15, No. 4, December, 1948, pp. 311- 
321, figs. 19 references. 

The equation of decay of isotropic turbulence is determined in 
the two cases of large and small Reynolds Number of turbulence 
by using the von Karman-Howarth equations and applying 
Loitsianskii’s theorem of the conservation of the disturbance 
moment. The theoretical curves are compared with the results 
of measurements behind grids made by various experiments in 
the United States andin England. The decay of the longitudinal 
turbulent energy seems to agree well with the theoretical equa- 
tions for large Reynolds Number of turbulence. The theory does 
not give the variation of the transverse scale of turbulence meas- 
ured in the experiments but only the ‘‘disturbance length,” which 
is a function of the longitudinal correlation. Thus, the compari- 
son for the scale is only qualitative. It is not possible to show 
agreement with the theoretical variation of the scale deduced 
from the equations. The difference is explained by the imperfect 
isotropy, which has a much greater influence on the variation of 
the scale than it has on the energy decay. The present compari- 
son of the theory with the experiments differs from similar prior 
comparisons by the fact that the decay is given as a function of 
the initial conditions of the turbulence at a chosen moment with- 
out using arbitrary constants. 


The Effective “Gamma” for Isentropic Expansions of Real 
Gases. Arthur S. Iberall. Journal of Applied Physics, Vol. 19, 
No. 11, November, 1948, pp. 997-999. 

In an isentropic expansion of a real gas, the relationship pry = 
C (y, C constant) is not exact. A development is given for an 
accurate exponent @ (the effective ‘“‘gamma’’), related to the 
ratio of specific heats, which permits the use of the relationship 
Povo = Pina for an isentropic expansion between any two pres- 
sures. The exponent may be computed from the initial con- 
ditions of the gas, the expansion ratio, equation of state data, and 
data on the variation of specific heat with temperature. 


Letters to the Editor: On the Flow of a Perfect Fluid Between 
Two Plates From a Circular Inlet Channel. E. T. Benedikt. 
Journal of Applied Physics, Vol. 19, No. 11, November, 1948, 
pp. 1094, 1095, fig. 2 references. 
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INTERNAL FLOW 


Linearized Treatment of Supersonic Flow Through Ducts. 
H. F. Ludloff and F. Reiche. Journal of the Aeronautical Sci- 
ences, Vol. 16, No. 1, January, 1948, pp. 5-21, figs. 7 references. 

Linearized theory is used to obtain analytical expressions for 
the velocity and pressure fields that occur in supersonic flow 
through ducts. Supersonic sources of various intensities are 
assumed to obtain over the surface of a skeleton cylinder, and ex- 
pressions are obtained for the velocity and the stream function 
A solution is also included for the case in which the source inten- 
sity increases linearly along the generatrices of the cylinder. 
Combinations of these two cases afford the greatest generality and 
have the most validity for this kind of treatment of internal flow. 
From these solutions, nozzle shapes can be obtained in which the 
throat may be adjusted at will. A general theorem is established 
for the velocity field of any arbitrary source distribution. The 
pressure distribution calculated for the interior of ducts shows the 
compression and expansion waves that exist at the surface of the 
entrance Mach cone and at the extension of this surface, which is 
called the ‘“‘second Machcone.’’ In general, the intensity of these 
waves is small, and the distance between them is appreciable. 
The rim of the duct, however, can be designed to produce a com 
pression wave followed immediately by an expansion wave. As 
the-interval between the waves decreases, their intensities ap- 
proach infinity. The form of the wave front has been computed 
to a second approximation. For small lip angles, the wave shape 
differs only slightly from that of a double cone. This result is in 
qualitative agreement with Ferri’s analysis. 


Investigations of the Flow in Curved Ducts at Large Reynolds 
Numbers. J. R. Weske. Journal of Applied Mechanics, Vol. 
15, No. 4, December, 1948, pp. 344-348, diagr., figs. 6 refer- 
ences. 

The flow in curved ducts at high Reynolds Numbers may be 
analyzed by methods adapted from the theory of boundary 
layers. Integration of the equation of motion of the ‘shedding 
layer’’ leads to relations for the net pressure drop of curved ducts 
as a function of radius ratio and of Reynolds Number. 


A Method of Correlating Axial-Flow-Compressor Cascade 
Data. Hunt Davis. American Society of Mechanical Engi- 
neers, Transactions, Vol. 70, No. 8, November, 1948, pp. 951 
955, diagrs., figs. 2 references. 

The results of tests on about 40 different cascades of NACA 
four-digit profiles at low Mach Numbers with a Reynolds Num- 
ber of about 2 X 10° were plotted with the cotangent of the 
entrance angle of flow as a function of the outlet angle of flow 
Two charts were developed which relate the camber, solidity, and 
stagger of the cascade and the entrance angle and the turning 
angle of the flow. When any four of these variables are given, the 
fifth may easily be found, and thus an appropriate cascade may 
be selected to match a set of predetermined velocity diagrams 
By Eckert’s use of the Prandtl correction, the applicability of the 
charts may be extended to subsonic Mach Numbers above 0.4 
All profiles in the cascade must belong to the same family, and 
for each family, a separate chart must be constructed. 


Flow of a Compressible Fluid Through a Series of Identical 
Orifices. C. S. L. Robinson. Journal of Applied Mechanics, 
Vol. 15, No. 4, December, 1948, pp. 308-310, figs. 5 references 

A method for computing the weight flow of a gas or vapor 
through a number of like orifices. It is based upon the general 
equation for a single orifice and upon certain reasonable assump- 
tions. There are included curves showing the influence of the 
number of orifices. For expansions beyond the overall critical- 
pressure ratio, the effect of each additional orifice is increasingly 
reduced. For example, increasing the number of like orifices 
from six to seven will decrease the flow only about 5 per cent. 
Two applications of this study are suggested—i.e., to multiple- 
orifice devices for heat-exchange equipment and to labyrinth 
packing for shaft seals. 

The “Coanda Effect.” R. S. Sproule and S. T. Robinson. 
Combined Intelligence Objectives Sub-Committee, Item No. 5, File 
No. 9-1, 10-2, 12-1. 28pp., figs. British Information Services, 
New York. 

Description of inventions of Henri Coanda which employ a 
fluid expelled from a slot over a diverging lip. A nozzle was de- 
signed for an engine-cooling system in which the slot and lip were 
placed upstream of the constriction of a nozzle and were so de- 
signed that the engine exhaust was turned into the nozzle. The 
volume of cooling air thus entrained was 20 times the volume of 


exhaust gas. The principle has also been used in a rotary pump 
that has produced a 99.8 per cent vacuum at an efficiency of 98 
per cent, and it has been suggested for the propulsion of stream- 
lined bodies. By turning the flow over the exterior surface of 
the body, the increased velocityof the boundary layer would pro- 
duce low pressure and consequent lift, and the ejected fluid would 
supply jet thrust. 


STABILITY & CONTROL 


Influence of Tail Length Upon the Spin-Recovery Character- 
istics of a Trainer-Type-Airplane Model. Walter J. Klinar and 
Thomas L. Snyder. U.S., N.A.C.A., Technical Note No. 1764, 
December, 1948. 17 pp., illus., diagrs., figs. 4 references. 

The model was tested in the Langley 20-ft. free-spinning tunnel 
with two taillengths. Both tail lengths were tested at essentially 
the same loading condition. The results indicated that the re- 
covery characteristics of an airplane may be influenced by the 
airplane tail length to a greater extent than is indicated by the 
value of the tail-damping power factor. 

Flight Tests of an Apparatus for Varying Dihedral Effect in 
Flight. William M. Kauffman, Allan Smith, Charles J. Liddell, 
Jr., and George E. Cooper. U.S., N.A.C.A., Technical Note 
No. 1788, December, 1948. 35 pp., illus., diagrs., figs. 4 refer- 
ences. 

Stick-fixed effective-dihedral angles ranging from 14.9° to 
—2.7° were satisfactorily simulated under static and dynamic 
conditions. Simulation of an even wider range of dihedral ap- 
pears possible with this apparatus for a restricted range of side- 
slip angles. 

Effects of Antispin Fillets and Dorsal Fins on the Spin and 
Recovery Characteristics of Airplanes as Determined From Free- 
Spinning-Tunnel Tests. Lawrence J. Gale and Ira P. Jones, Jr. 
U.S., N.A.C.A., Technical Note No. 1779, December, 1948. 21 
pp., diagrs., figs. 2 references. 

The effects of antispin fillets and dorsal fins on the spin and re- 
covery characteristics of airplanes were determined from an analy- 
sis of the results of spinning investigations of a large number of 
models tested in the Langley 15-ft. and 20-ft. free-spinning tun- 
nels. The action of antispin fillets is to make the fuselage area 
below them more effective in damping the spin rotation. Dorsal 
fins affected spin and recovery characteristics very little. 

Readers’ Forum: Determination of Stability Derivatives From 
Flight Data. Harry Greenberg. Journal of the Aeronautical 
Sciences, Vol. 16, No. 1, January, 1949, p. 62. 


THERMO-AERODYNAMICS 


Ram Temperature—Supersonic Speed Barrier. Aero Digest, 
Vol. 57, No. 5, November, 1948, pp. 26, 104, illus. 

A graph of the variation in ram-air temperature with both alti- 
tude and flight velocity, which shows the increasing aerodynamic 
heating effect to which aircraft will be subjected as they are de- 
signed for higher speeds. Graph was drawn up by AiResearch 
Manufacturing Company. 


WINGS & AIRFOILS 


Two-Dimensional Airfoils in Hypersonic Flows. Richard D. 
Linell. Journal of the Aeronautical Sciences, Vol. 16, No. 1, Janu- 
ary, 1949, pp. 22-30, figs. 4 references. 

Equations for the force and moment coefficients of a sharp- 
edged two-dimensional airfoil are developed on the basis of 
Tsien’s hypersonic similaritylaw. The coefficients are calculated 
for a flat plate and for three airfoils with thickness. The opti- 
mum airfoil is a wedge whose lower surface is flat, with the maxi- 
mum thickness at mid-chord. The results are valid when the 
product of the Mach Number and the thickness ratio is of the 
order of 1. 


Airfoils in Slightly Supersonic Flow. Hsue-Shen Tsien and 
Judson R. Baron. Journal of the Aeronautical Sciences, Vol. 16, 
No. 1, January, 1949, pp. 55-61, 64, figs. 4 references. 

An investigation to determine the performance of simple thin 
airfoils in the slightly supersonic flow region with the aid of the 
nonlinear transonic theory first developed by von Karman. Ex- 
pressions for the pressure coefficient across an oblique shock and 
a Prandtl-Meyer expansion are developed in terms of a transonic 
similarity parameter. Aerodynamic coefficients are calculated in 
similarity form for the flat plate, and asymmetric wedge and 
curves are plotted on the usual coordinate grid of C;, Ca, and 
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DOUGLAS DC-6A 


A usable volume of 5,000 cubic 
feet, more capacity than the largest 

boxcar ...a swift powered platform for easy 
loading ...a cruising speed of 300 miles per hour— 
these features and many more point up the new 
Douglas DC-6A Air Freighter —sister ship of the 
giant Douglas DC-6 passenger transport. 

When this new airplane designed exclusively for 
carrying freight enters service, it will open a new 
era in the logistics of military transport. 

For example, the greater speed and payload of 
the new air freighter will enable it to do the work 
of two C-54s. 

Large doors at each end of the DC-6A cabin afford 
maximum versatility in loading operations, since 
both loading and unloading can be performed 


simultaneously. Also, the DC-6A incorporates a 
highly efficient cabin pressurizing and air condition- 
ing system which permits full use of high altitude 
flight with no danger to perishable freight. Temper- 
atures are held constant by thermostatic control 
whether plane is flying or on the ground. 

Thus the outstanding performance of this new 
air freighter will make available to the military 
services a cargo transport capable of supplying 
world-wide bases and military operations of 
unprecedented scope. 

As the new Douglas DC-6A takes to the air it will 
carry on the great record of the famed Douglas C-54, 
which completed more than 80,000 crossings of the 
Atlantic and Pacific during World War II and has 
made possible operation of the Berlin air lift. 


DOUGLAS AIRCRAFT COMPANY, INC., 


MORE FREIGHT FLIES MORE PLACES BY DOUG. 
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Cm,/, versus angle of attack and C; versus Mach Number to illus- 
trate the apparent features of nonlinear flow. 

Theoretical Basic Span Loading Characteristics of Wings 
with Arbitrary Sweep, Aspect Ratio, and Taper Ratio. Victor I. 
Stevens. U.S., N.A.C.A., Technical Note No. 1772, December, 
1948. 33 pp., diagr., figs. 3 references. 

A procedure based upon the Weissinger method is presented 
so that the basic span loading, the angle of zero lift, and the pitch- 
ing moment due to twist can be readily predicted for a wide range 
of plan forms. To establish the effects of sweep, aspect ratio, 
and taper ratio on the basic loading characteristics, the method is 
applied to a few representative wings having uniform twist. 

Charts for the Conical Part of the Downwash Field of Swept 
Wings at Supersonic Speeds. Jack N. Nielsen and Edward W. 
Perkins. U.S., N.A.C.A., Technical Note No. 1780, December, 
1948. 32 pp., figs. 7 references. 

Analytical expressions have been derived for the down-wash 
throughout the entire induced flow field of lifting triangles of in 
finite chord with the leading edges either in front of or behind the 
Mach cone. Down-wash charts have been prepared from which 
the down-wash field may be deterniined for any practical combi 
nation of leading-edge sweep angle and flight Mach Number. 
These charts for the lifting triangle of infinite chord are basic to 
the solution for the down-wash field of any finite swept wing 
wherein the contributions of the tips and trailing edges are to be 
determined by the method of lift cancellation as employed by 
Lagerstrom and others. 

General Theory of Airfoil Sections Having Arbitrary Shape or 
Pressure Distribution. H. Julian Allen. U.S., N.A.C.A., 
Report No. 833, 1945. 23 pp., figs., tables. 12 references. 
U. S. Govt. Printing Office, Washington. $0.20. 


Airplane Design & Description (10) 


Psychological Aspects of Stick and Rudder Controls in Air- 
craft. Jesse Orlansky. Aeronautical Engineering Review, Vol. 8, 
No. 1, January, 1949, pp. 22-31, diagrs., figs. 30 references. 

A study of the pressure cues given by the stick and rudder to 
determine in what manner control design can supply optimal 
sensory information. Published literature and extensive inter- 
views with jet-plane pilots show that current force specification 
limits are generally lower than the maximum that the pilot can 
exert. Increments of stick pressure in response to changes in 
stick displacement or speed should be geometric in order to furnish 
the maximum number of discriminable pressure cues. Best accu- 
racy and consistency of performance are obtained when the work 
load is between 5 and 30 Ibs. on the stick and between 15 and 60 
Ibs. on a wheel or rudder control. A desirable level of friction 
on hand controls is from 2to 5lbs. Conventional controls should 
be placed and shaped to facilitate gripping. Hand controls 
should be at elbow height and located symmetrically with respect 
to the pilot. The rate of control-stick motion appears to de- 
crease as the load increases. Control force, with respect to con- 
trol displacement at the beginning of a control movement, should 
provide good self-centering characteristics. In the range within 
which most maneuvering occurs, stick forces should be as slight 
as possible, and pilot sensitivity should be maximum. In order 
to warn the pilot as the limit of stick deflection is approached, the 
forces should peak. A plot of stick displacement vs. control force 
for various speeds should give a family of curves in which the 
curve providing the largest number of discriminable pressure 
steps covers the most important tactical requirements of the air- 
craft. 


The Aérosudest SE-1010; Supplementary Photographs of the 
French Long-Range Survey Aeroplane. Aircraft Engineering, 
Vol. 20, No. 238, December, 1948, pp. 368, 369, illus. 

Engineering Problems of a Small Pusher Design. Marvin 
Greenwood and Lomis Slaughter, Jr. Aeronautical Engineering 
Review, Vol. 8, No. 2, February, 1949, pp. 16-21, 33, illus., 
diagrs. 

Detailed description of the design and structural details of the 
Anderson, Greenwood 14, an all-metal, two-place, pusher air- 
plane powered by a Continental C-90 90-hp. air-cooled engine. 
A shoulder-high wing and a lowered instrument panel ensure a 
wide field of vision. The 9.6 aspect ratio of the wing was chosen 
to increase the ceiling and rate of climb and decrease the speed for 
maximum rate of climb. Its small area reduces gust loads, de- 
creases drag, and improves cruising performance. At 100 m.p.h., 
the separation of flow on the upper wing, which is caused by 
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wing-body interference, is restricted in the power-off condition to 
a small region at the wing-body junction by keeping to a mini- 
mum the convergence of the engine housing, the only part of the 
body projecting above the wing. The c.g. shift in the flight con- 
ditions is approximately 4.5 in. The engine is cooled by air in- 
ducted beneath the leading edge of the wing. Location of the 
cooling-air exhaust in the low-pressure area immediately ahead 
of the propeller provides ground cooling. The center and outer 
wing sections are of monospar construction with a light auxiliary 
rear spar. The spar in the center section and the leading edge 
constitute an integral 23-gal. fuel compartment. 

Flying the Blackburn Firebrand (Mk. 5 Torpedo Fighter). 
R. G. Worcester. The Aeroplane, Vol. 75, No. 1954, November 
19, 1948, pp. 646-648, illus., diagr. 

An American All-Weather Naval Fighter (Douglas XF3D-] 
Sky-Knight). A. Marthason. The Aeroplane, Vol. 75, No. 
1953, November 12, 1948, p. 614, illus. 

Primer (Fairey 2-Seat Trainer) Progress; Construction Begins 
at Hamble; Simplicity of Production. Flight, Vol. 54, No. 2083, 
December 25, 1948, pp. 619-621, illus., cutaway drawings. 

Hawker: Britain’s Fastest Plane (N.7/47 Carrier-Based 
Fighter). Aviation Week, Vol. 49, No. 20, November 15, 1948, 
p. 20, illus. 

The Hawker Jet Fighters (P.1040 and N7/46). The Aero- 
plane, Vol. 75, No. 1956, December 3, 1948, pp. 701-703, illus. 
diagr. 

Flying the Aerocar (Portsmouth). R. G. Worcester. The 
Aeroplane, Vol. 75, No. 1957, December 10, 1948, pp. 730, 731, 
illus., diagr. 

Italian Freighter (S.A.I.-Ambrosini P.512 Light Freighter). 
Flight, Vol. 54, No. 2081, November 11, 1948, p. 570, illus., diagr. 

The Vickers Viscount (Transport). The Aeroplane, Vol. 75, 
No. 1955, November 26, 1948, pp. 673-677, illus., cutaway 
drawings. 

New Piaggio and Caproni Designs; Some Details of Two 
Italian Light Twins (Piaggio 136 Amphibian and Caproni 193 
5-Place Airplane). Flight, Vol. 54, No. 2086, December 16, 
1948, p. 727, illus., diagrs. 

Metallurgical Examination of Landing Wheel and Strut Wing 
Sections and Components From Japanese Aircraft ‘‘Frances.” 
C. E. Huessner. Gt. Brit., British Intelligence Objectives Sub- 
Committee, Report No. B.I.O.S./J.A.P./P.R. 1465, March 15, 
1945. 31 pp., figs. British Information Services, New York. 
$1.30. The ‘‘Frances’’ is a naval torpedo bomber, dive bomber, 
and reconnaissance airplane. 

The Lesson of Foreign Aircraft. A. Francis Arcier. U.S., 
Central Air Documents Office ( Navy-Air Force), Technical Data 
Digest, Vol. 18, No. 22, November 15, 1948, pp. 13, 14. 

The design trends observed in captured German aircraft indi- 
cate that—by relaxing requirements of dimensional precision and 
using more adjustable fittings; by replacing bolts with rivets; 
by not cleaning raw materials before their fabrication; and by 
omitting unessential machining, finishing, plating, and polishing— 
the rate of production of military aircraft could be increased and 
their cost reduced. 

Unconventional Design Loadings for Aircraft. Milton Jakosky. 
Aero Digest, Vol. 57, No. 5, November, 1948, pp. 58, 59, 105, 106, 
illus., diagrs. 

Includes a list of 31 design criteria that, although not included 
in Fundamental Army, Navy, and C.A.B. specifications, may 
have to be taken into consideration in the designing of a structur- 
ally airworthy and servicable aircraft for particular operating con- 
ditions. Among these factors are stresses induced by relative 
deformation of heated and unheated portions of the structure, dur- 
ability of the tail surface skin of aircraft operating from dusty 
and gritty runways, torsional load placed on the empennage by 
engine run-up vibration, rigging, ground handling, emergency 
landing conditions, and special maneuvering and gust loads. 

A King’s Flight; Its Aircraft, Crews and Duties on a Royal 
Tour. Flight, Vol. 54, No. 2084, December 2, 1948, pp. 657-659, 
illus., diagr. 

Fighters. I—Some Considerations Affecting Design. Il— 
Power Plant Installations, Present Day Armament. H. F. King. 
Flight, Vol. 54, Nos. 2080, 2081, November 4, 11, 1948, pp. 543- 
547; 571-575, illus., figs. (Extended summary of a paper.) 

Development Problems in a New Aeroplane. G. R. Edwards. 
The Aeroplane, Vol. 75, No. 1957, December 10, 1948, pp. 723, 
724, figs. (Extended summary of a paper.) 
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AERONA 


In Leading Passenger Cars, Trucks, Buses, 
Aircraft, Tractors, Marine Engines, 
and Stationary Engines 


EATON 
VALVE SEAT INSERTS 


are Contributing to Improved Performance 
and Increased Valve Life 


Proper design and installation pro- 
cedure in connection with valve seat 
inserts may have an important influence 
upon engine performance and valve life. 

Eaton engineers will be glad to 
discuss the application of Eaton Valve 
Seat Inserts to engines—gas, gasoline, 


or Diesel—now in Production or in the 
design stage, 
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Development of a New Aircraft. I. II. G. R. Edwards. 
Flight, Vol. 54, Nos. 2085, 2086, December 9, 16, 1948, pp. 700, 
(Extended summary of a paper: Problems 


701; 734-736; figs. 
in the Development of a New Airplane.) 


Airports & Airways (39) 


Traffic Control by Pictorial Situation Display. Loren F. Jones 


Aeronautical Engineering Review, Vol. 8, No. 2, February, 1949, 


pp. 22-33, diagrs. 8 references. 

Committee SC-31 of the Radio Technical Commission for 
Aeronautics has recommended that a common national system of 
air navigation and traffic control utilize pictorial situation dis 
play. Data for traffic control are to be obtained chiefly from 
ground radar equipment that obtains its responses from altitude 
coded air-borne transponders. The displays will provide both 
ground and air-borne personnel with all the information necessary 
for traffic control. Teleran is based on this method of display 
and is sufficiently adaptable to be used with a rigid take-off and 
landing schedule, with a flexible schedule, and with nonscheduled 
aircraft. It can provide either fixed-block or moving-block traffic 
control. New traffic-control paths are established by drawing 
lines on the situation map being televised to the aircraft. Alti- 
tude stacking is replaced by lateral spacing, and adequate in 
formation is given to prevent collision with both equipped and 
unequipped aircraft. During the initial period of control, the 
final approach, taxiing on the ground, and takeoff, the pilot sees 
his aircraft represented as a spot moving on a map. The tele- 
vision-like diagrammatic display that is used in Teleran requires 
no ground computer, since the various displays originate from 
animated moving-picture films that are computed once and for 
all when the film is produced. 

Flyability of the USAF Instrument Low Approach System 
(ILS) Compared with Low Approach Radar Control (GCA). 
James Castanias. U.S., Central Air Documents Office ( Navy-Air 
Force), Technical Data Digest, Vol. 13, No. 22, November 15, 
1948, pp. 10, 11. 

Tests conducted by the All-Weather Flying Division, Air Ma- 
teriel Command, showed that the GCA system was more precise 
in azimuth control than ILS but that the ILS system gave more 
precision in elevation control. Fewer abandoned approaches oc- 
curred with GCA than with ILS. B-17 aircraft showed the least 
precision in azimuthal control. C-47 aircraft showed the least 
precision in altitude control during GCA approaches. Type of 
aircraft was not a significant cause of deviations when ILS was. 
used. 

Air Field Control for Jet Airliners. Charles Gardner. 
Skyways, Vol. 2, No. 9, September, 1948, pp. 31-33, illus. 

Snow Removal; An Engineering Problem. Albert L. Edson. 
Airports and Air Carriers, Vol. 14, No. 5, November, 1948, pp. 
6-8, 10. 

A discussion of the planning, training of personnel, equipment, 
removal technique, and cost of snow removal at Bedford State 
Airport during the winter of 1947-1948. A removal program 
should be planned in accordance with the wind direction and veloc- 
ity predicted to follow the snowstorm and the cross-wind landing 
characteristics of the aircraft using the airport. The airport 
should be so laid out that well-drained spoil areas will be avail- 
able adjacent to the areas to be cleared. 

How to Cut Snow Removal Costs. Walter E. Betsworth 
Airports and Air Carriers, Vol. 14, No. 5, November, 1948, pp 
17, 41. 

Snow Removal at Lansing. Neil G. Brackstone. Airports 
and Air Carriers, Vol. 14, No. 5, November, 1948, p. 11, illus. 

Snow Removal at Cedar Rapids. Frank F. Hidinger. Air- 
ports and Air Carriers, Vol. 14, No. 5, November, 1948, pp. 22, 
38, illus., diagr. 

Fighting Snow at Mitchel Field. Ford Killen. Airports and 
Air Carriers, Vol. 14, No. 5, November, 1948, p. 12, illus. 

Snow Removal Survey. G. Silvering. Airports and Air 
Carriers, Vol. 14, No. 5, November, 1948, pp. 13, 14, 16, illus. 

An analysis of 68 replies to a questionnaire sent to airports in 
the snow belt of the U.S. Gives size of airport, snow-remova! 

equipment by type, its use for other than snow-removal purposes, 
and comments on techniques and problems at individual airports 

Manufacturers’ Equipment and Literature on Snow Renioval 
and Ice Control. Airports and Air Carriers, Vol. 14, No. 5, 
November, 1948, pp. 25-29, 41, illus. Forty items of snow- 
removal and -control equipment. 
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Gutter Type Runway Drainage Systems in Snow Areas. Wn, 
Cullinan, Jr. Airports and Air Carriers, Vol. 14, No. 5, Novem. 
ber, 1948, pp. 18-21, 38, illus., diagrs. 

Landing Lights for Helicopters; G.E.C. and B.E.A. Collab. 
orate. Modern Transport, Vol. 60, No. 1548, November 27, 
1948, p. 11, illus. 

Airport Siting and the Weather. D. A. Davies. The Aer. 
plane, Vol. 75, No. 1955, November 26, 1948, pp. 680, 681, illus, 
(Extended summary of a paper: Meteorology in Relation to 
Airport Construction and Design. ) 

Airport Finance. The Aeroplane, Vol. 75, No. 1953, November 
12, 1948, pp. 624-626, illus. An extended digest of Airport 
Economics (Preliminary Study) prepared by the Air Transport 
Bureau of the International Civil Aviation Organization. 

Schiphol; The “Airport of the Netherlands.” Roy Pearl, 
Flight, Vol. 54, No. 2085, December 9, 1948, pp. 689-693, illus. 


Aviation Medicine (19) 


High Altitude Hypoxia. Robert B. Lewis and Webb Hay- 
maker. Journal of Aviation Medicine, Vol. 19, No. 5, October, 
1948, pp. 306-336, 354, figs., tables, 28 references. 

The analysis of 75 deaths attributable to hypoxia at high alti- 
tudes which occurred during World War II includes the history 
of the flights during which the incidents took place, the causes of 
the hypoxic accidents, and the pathological changes. The 
changes were engorgement of systemic veins and marked passive 
congestion, edema, and hemorrhage of the internal organs; 
vacuolar changes with or without inclusions in cells of internal 
organs, especially the heart and liver; and reactive changes in 
leptomeningeal histiocytes, extravasation of lymphocytes into 
perivascular spaces of the brain, and acute ganglion cell changes 
in the brain. 

The Recovery of the Brain From Anoxia After Administration 
of Analeptic Drugs. Werner K. Noell. Journal of Aviation 
Medicine, Vol. 19, No. 5, October, 1948, pp. 337-345, figs. 7 
references. 

The Influence of Radial Acceleration (Centrifugal Force) on 
Respiration in Human Beings. Charles F. Lombard, Herman P. 
Roth, and Douglas R. Drury. Journal of Aviation Medicine, 
Vol. 19, No. 5, October, 1948, pp. 355-364, illus., figs. 
ences. 

The effects of centrifugal force applied positively (head to seat) 
and negatively (seat to head) upon respiration were studied ona 
human centrifuge of 25-ft. radius. Negative acceleration up to 
— 3g without protective gear caused slight increase in respiratory 
rate, a decrease in tidal volume, lung volume at end of expiration, 
and a decrease in vital capacity. Positive acceleration up to +5g 
without a protective pneumatic suit or a tight belt produced a 
slight increase in respiratory rate, an increase in tidal volume, in- 
crease in the lung volume at end of expiration, and a decrease in 
vitalcapacity. Positive acceleration up to +6g with a protective 
pneumatic suit showed moderate increase in respiratory rate, de- 
crease in tidal volume, and decrease in lung volume at end of ex- 
piration. Positive acceleration up to +5g with a tight abdominal 
belt gave a slight increase in respiratory rate which increased with 
g, slight increase in tidal volume, and slight increase in the lung 
volume at the end of expiration. 

The Effect of Training and of Structural Aids on Performance 
in Three Tests of Space Orientation. H. A. Witkin. U.S., 
Civil Aeronautics Administration, Division of Research, Report 
No. 80, October, 1948. 85 pp., illus., tables. 

An investigation to determine the effect of training and of 
structural aids on performance in three space orientation tests, the 
Stability Orientation Test, the Dark-Room Test, and the Rotat- 
ing-Room Test. Training of the subjects to give adequate weight 
to sensory data, other than visual, produced general improvement 
in orientation under the test situation in which the training was 
administered and also led to improvement in one situation that 
involved a different kind of orientation problem, the Dark-Room 
Test. Structural changes in the external situation to aid orienta- 
tion produced significant improvement in orientation under the 
test conditions in which they were used. This improvement, 
however, was not transferred to other types of situation. When 
the task was to adjust the body to the upright, the group tested 
with structural aids did slightly better than the group that had 

received training. However, when the task was to adjust the 
visual field itself to the upright, training produced more improve- 
ment in performance than did the structural aids. Training ap- 
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parently produces a more valid interpretation of sensory data. 
Structural aids tend to alter the perceptions themselves and may 
constitute a more valuable aid to an individual than an improved 
sense facility. 

Aviation Noise Deafness, Hearing Standards and Recruit- 
ment. W. J. Pothoven and A. Schuringa. Journal of Aviation 
Medicine, Vol. 19, No. 5, October, 1948, pp. 380-388, figs. 15 
references. 

The recruitment phenomenon is an important factor in many 
cases of flying deafness. It is responsible for experienced fliers 
with a considerable hearing loss not having the slightest difficulty 
in performing their flying duties, although their hearing acuity 
does not come up to the standards. Hearing standards should 
be revised to take recruitment into account. Flying deafness can 
be prevented by using properly designed ear protectors to reduce 
the total noise level and by designing radio equipment to eliminate 
all frequencies not essential to the intelligibility of speech and 
signals. 

Turbo-Jet Engine Noise. E.S. Mendelson, J. R. Poppen, A. 
T. Kornfield, and H. G. Wagner. Journal of Aviation Medi- 
cine, Vol. 19, No. 5, October, 1948, pp. 365-374, figs. 

A review of the research program conducted by the Aero- 
Medical Equipment Laboratory, Naval Air Experimental Sta- 
tion, Philadelphia, to determine the intensities and frequencies of 
the noises to which workers are subjected during operation of jet 
engines and the effects of this exposure on the human being. 
Sound-pressure vs. frequency curves have been obtained for the 
G-E I-16 in an open-end test cell, a TEC Supercharger, the British 
Rolls-Royce Nene-I, and the G-E TG 180-engine operated in a 
closed cell. Nine volunteer subjects were exposed, at various 
positions about a G-E I-16 engine, to the operating noise at 15,000 
r.p.m. The findings of comprehensive physical and medical 
examinations after intermittent exposure over a period of 26 days 
were negative. The research program also included examination 
at 3-month intervals of individuals working in the jet-engine cells 
of the Naval Air Experimental Station. 


Pilot Health: Accident Factor? Aviation Week, Vol. 49, No- 
vember 15, 1948, pp. 38, 40. 

Studies made by the British Flying Personnel Research Com- 
mittee and the committee on aviation psychology of the National 
Research Council, the Franzen-Brimhall study, and the report of 
Dr. Brimhall of the C.A.A., all indicate that the aviation medical 
standards relating to flight personnel are not directly related to 
accident rates. 


Possible Effects of Streptomycin Upon an Airman’s Future. 
Paul A. Campbell. Journal of Aviation Medicine, Vol. 19, No. 
5, October, 1948, pp. 393-396. 11 references. A study of the 
deterioration of vestibular response produced by streptomycin and 
its possible effect on the performance of aircraft pilots. 


International Quarantine and Air Travel. Charles H. Mor- 
house. Journal of Aviation Medicine, Vol. 19, No. 5, October, 
1948, pp. 389-392. 3 references. 

Since international flights are well within the incubation 
period of all international quarantinable diseases, their control 
in air travel requires more effort than that used for any other 
method of transportation. The standards set by the convention 
of 1944 cannot be relaxed, and strictly sanitary airports for inter- 
national travel must be maintained. The employees of such air- 
ports must be watched as closely as passengers, particularly with 
respect to a possible carrier status. The control of insect pests 
needs to be improved and health intelligence must be strengthened 
by making full use of modern communication systems. 


Total Lung Volume and Maximal Breathing Capacity (MBC) 
in Pulmonary Emphysema After Repeated Periods of Intermit- 
tent Positive Pressure Breathing (IPPB). Hurley L. Motley, 
Leonard P. Lang, and Burgess Gordon. Journal of Aviation 
Medicine, Vol. 19, No. 5, October, 1948, pp. 346-354, illus., 
diagrs. 8 references. 


Engineering Materials, Design and Techniques of Investi- 
gation of Oxygen Equipment. L. W. Meakin, E. L. Hays, and 
J. R. Poppen. Journal of Aviation Medicine, Vol. 19, No. 5, 
October, 1948, pp. 375-379, 388, illus. 

Examples of deformation, deterioration, and corrosion of 
breathing oxygen equipment during storage and a description of 
the qualification testing procedure for high-pressure oxygen-line 
valves. Proper selection of materials, simplicity of design, the 
matching of qualification tests with procurement specifications, 
and the coordination of qualification-testing techniques can re- 


duce production and maintenance costs and increase the storage 
and service life of equipment. 


Comfortization (23) 


Speaking of Supersonic Flight. Gene May. U.S., Air 
Services, Vol. 33, No. 11, November, 1948, pp. 21, 22, 24. (An 
address.) A critique of the design of high-speed high-altitude re- 
search aircraft from the point of view of pilot comfort and con- 
venience. 

Turbine Cooler Unit. Flight, Vol. 54, No. 2081, November 11, 
1948, pp. 576-578, diagrs., figs. 

Design and operating characteristics of the Marshall air-cycle 
turbine cooler unit for airplane-cabin air-conditioning systems. 
The 54-lb.-per-min. unit weighs 21 Ibs. It receives air from 
engine-driven blowers at a pressure of 6.5 lbs. per sq.in. into the 
eye of a single-sided centrifugal impeller. The air is overcom- 
pressed, delivered to an intercooler, and led to a turbine, from 
which it expands into the cabin ventilator ducts. The expansion 
of the air cools it and imparts energy to the turbine that drives 
the compressor. 

Greater Comfort for the Airline Passenger. II—Seating. 
Kenneth R. Jackman. Aero Digest, Vol. 57, No. 5, November, 
1948, pp. 42-46, 92, diagr., fig. 6references. A summary of the 
anthropometric research that preceded the designing of seats for 
the Convair-Liner and descriptions of the laboratory programs, 
methods, and test devices. 


Electronics (3) 


Three-Dimensional Representation on Cathode-Ray Tubes. 
Carl Berkley. Institute of Radio Engineers, Proceedings, Vol. 36, 
No. 12, December, 1948, Waves and Electrons Section, pp. 1530- 
1535 diagrs., figs. 7 references. 

A procedure for the representation of functions of a number of 
variables on the screen of a cathode-ray tube. The procedure 
may be applied to any regular system of coordinates or any num- 
ber of variables. The representation may take the form of an 
oblique perspective picture. The procedure consists of the fol- 
lowing steps: (1) setting the form of the representation, (2) deriv- 
ing the position of the spot on the cathode-ray tube as a function 
of its true position in space, and (3) making the indicated cor- 
rections electrically. Applications in the fields of mathematics, 
radar, electromagnetic theory, mechanical measurements, topo- 
graphic surveying, and meteorology are examined. 

Radio Direction Finding Developments at 2nd Naval Research 
Laboratory, Japan. L.Ciacoletto. Gt. Brit., British Intelligence 
Objectives Sub-Committee, Report No. B.JI.O.S./J.A.P./.PR/ 
1223, December 14, 1945. 4 pp. British Information Services, 
New York. $0.35. A tabulation of the characteristics of Japa- 
nese radio direction finders developed in the research program of 
the Japanese Navy. 

The Absolute Calibration of Electro-Mechanical Pickups. 
H. M. Trent. Discussion. Albert London. R. S. Marvin, 
E.R. Fitzgerald, and J.D. Ferry. Journal of Applied Mechanics, 
Vol. 15, No. 4, December, 1948, pp. 390-392, figs. 3 references. 

Signal-to-Noise Ratio in AM Receivers. Eugene G. Fubini 
and Donald C. Johnson. Institute of Radio Engineers, Proceed- 
ings, Vol. 36, No. 12, December, 1948, pp. 1461-1466, diagr., figs. 
4 references. 


Engineering Practices & Aids (49) 


Letter to the Editor: The Representation of Streamline 
Shapes. C. L. Kirste. Aircraft Engineering, Vol. 20, No. 238, 
December, 1948, p. 381, fig. 


Equipment 
ELECTRICAL (16) 


Designing a Modern Electrical Installation; Some Features 
and Equipment of the Airspeed Ambassador: Planned Weight 
Reduction, ‘Open’ Cables, Self-Testing Indicator Lamps, Simpli- 
fied Battery Installation. F. Brookesmith. Aircraft Engineer- 
ing, Vol. 20, No. 238, December, 1948, pp. 373-375, illus., 
diagrs. 
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Are you sure you are meeting 
print specifications on 


SURFACE 
FINISH? 


Avoid guesswork and approximations 
Be sure with the SURFACE ANALYZER” \ 


al The “Surface Analyzer” 
checks surface finish from less 
than 1 to 3000 microinches! 


a Instantaneous chart of the 
surface profile is obtained, giv- 
ing the character, as well as the 
average roughness of the surface. 


val Human error is eliminated 
by accurate power-driven pick- 
up, chart record and calibration 
in terms of an absolute standard. 


The Brush “RMS” meter pro- 
vides a constant visual check of 
average surface roughness. 


for your inspection needs investigate 


The SURFACE ANALYZER 


*Trade Mark Reg. U. S. Pat. Off. 


For further information about this new product 
contact your nearest Brush representative or 


" Fxuth 3405 Perkins Avenue e Cleveland 14, Ohio, U.S. A. 
MAGNETIC RECORDING DIV. ¢ ACOUSTIC PROD. DIV 
DEVELOPMENT CO. INDUSTRIAL INSTRUMENTS DIV. e CRYSTAL DIVISION 


Canadian Representatives: 
A. C. Wickman (Canada) Ltd., P. O. Box 9, Station N, Toronto 14, Canada 
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HYDRAULIC & PNEUMATIC (20) 


Industry Seeks Ideal No-Fire Hydraulics. Robert McLarrep, 
Aviation Week, Vol. 49, No. 20, November 15, 1948, pp. 23, 24, 28 
A summary of the progress made by the U.S. Government ang 


industry groups in the development of a nonflammable hydraulic 
fluid. 


Flight Operating Problems (21) 


CLIMATIZATION 


” Cold Weather Operation of Aircraft; Survey of Operating Con- 
ditions, Shortcomings and Requirements in Sub-Zero Tempera- 
tures. G. W. Wilson and E. P. Bridgland. Flight, Vol. 54, No 
2079, October 28, 1948, pp. 523-525. (Extended summary of a 
paper. ) 


ICE PREVENTION & REMOVAL 


Limitations and Mathematical Basis for Predicting Aircraft 
Icing Characteristics From Scale-Model Studies. Myron Tribus, 
G. B. W. Young, and L. M. K. Boelter. American Society of 
Mechanical Engineers, Transactions, Vol. 70, No. 8, November, 
1948, pp. 977-982, figs. 6 references. 

The equations that govern the motion of a water droplet im- 
pinging on an aerodynamic shape are used to obtain two moduli: 
one, the Reynolds modulus of the droplet; the other, a scale 
modulus that may be used to predict the icing characteristics of a 
structure from experimental data. The difference between flight 
speeds and the actual wind velocity atop Mount Washington re- 
quires that scale models be three to four times larger than the 
prototype so that dimensional similarity will be retained. In 
wind-tunnel studies, in order to minimize deviations in the tra- 
jectories of the droplets caused by the relative motion of the drop 
and the air, the spray device should be far ahead of the throat, 
and the model should be well back in the throat of the tunnel 

Analysis of Heat Transfer Over a Small Cylinder in Icing Con- 
ditions on Mount Washington. Myron Tribus, G. B. W. 
Young, and L. M. K. Boelter. American Society of Mechanical 
Engineers, Transactions, Vol. 70, No. 8, November, 1948, pp. 
971-976, fig. 11 references. 

A theoretical analysis of the heat required to maintain a heated 
rod dry and to maintain it with a small trace of ice. Data from 
experiments in which the rod was kept dry agreed within 30 per 
cent with the calculated heat requirements in all but approxi- 
mately 10 per cent of the cases. Most observations agreed with 
theory within 15 per cent. A design is proposed for a meter to 
measure the liquid water content of a cloud through which an air- 
plane is flying. The principle of this instrument is based on the 
determination of heat loss caused by evaporation. This loss is 
obtained by subtracting the computed heat loss due to convection 
from the measured total heat required to keep a rod moisture 
free. 


PILOTING TECHNIQUE 


A Note on Jet Aerobatics. A. Falorde. Aeronautics, Vol. 19, 
No. 6, November, 1948, pp. 75, 76, figs. Descriptions and 
sketches of the maneuvers performed by jet-powered aircraft at 
the British Aircraft Constructors’ Display at Farnborough. 


WEATHER HAZARDS 


Windscreen Rain Repellent Developed. D. F. Stedman, 
Canadian Aviation, Vol. 21, No. 11, November, 1948, pp. 81, 82, 
diagrs. 

FC.10 Rain Repellent, a wax protective coating for either glass 
or plastic windshields manufactured by Fiberglas Canada Ltd. 
under license from the National Research Council of Canada, 
gives excellent vision without optical distortion in extremely 
heavy rain at air speeds as high as 450 m.p.h. It is unaffected by 
deicing with either heat or alcohol. 

An Analysis of the Airspeeds and Normal Accelerations of 
Boeing B-247 and B-247D Airplanes in Commercial Transport 
Operation. Walter G. Walker and Ivan K. Hadlock. U.S., 
N.A.C.A., Technical Note No. 1783, December, 1948. 12 pp., 
figs. 9 references. 

Acceleration and air-speed data taken on Boeing B-247 trans- 
port airplanes are analyzed to determine the flight loads and oper- 
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Comparison of the results for the B-247 with the 


ating speeds. 
results for other airplanes shows larger than average flight loads, 
high operating speed ratio, but average route roughness of the 


operations. These results, together with analyses made in the 
past, indicate that operating speed in regions of turbulent air is a 
significant factor in operational life of the airplane. 


Flight Safety & Rescue (15) 


Smashing Eggs to Save Heads. Popular Science Monthly, 
Vol. 153, No. 6, December, 1948, pp. 116-119, illus., diagrs. 

Description of research conducted at the Cornell Aeronautical 
Laboratory to investigate the cause of injury and death in air- 
plane crashes. Eggs and models simulating the human head were 
used to find, under various conditions of restraint, the velocity 
that would produce injury upon impact with various materials. 
Data will be used to design aircraft interiors for maximum crash 
safety. 

An Approach to Accident Prevention. W. E. Boud. 
Skyways, Vol. 2, No. 9, September, 1948, p. 11. 

In order to extend the sources of information sufficiently to pro- 
vide significant statistical results, the Australian Civil Aviation 
Department has established a policy of investigating potential 
accidents as well as postaccident data. Potential accidents are 
occurrences incidental to the operation of aircraft in which the 
safety of the aircraft or its occupants is jeopardized. 

They Leap to Rescue. James H. McLean. Canadian Avia- 
tion, Vol. 21, No. 11, November, 1948, pp. 26, 27, 88, illus. The 
Para-Rescue Team of the R.C.A.F. Search and Rescue Organiza- 
tion. 


Indian 


Flight Testing (13) 


Air Force Precision Clocking Method for Jet Aircraft Speed 
Tests. U.S., Central Air Documents Office ( Navy-Air Force), 
Technical Data Digest, Vol. 13, No. 22, November 15, 1948, pp. 
11, 12 

Description of the benches, camera placements, course markers, 
and the photographic and electronic timing systems of the 3-km. 
speed test course at Rodgers Dry Lake, Muroc, Calif. The accu- 
racy of the time, course, and speed expression that is obtained is 
greater than that required by the Fedération Aeronautique Inter- 
nationale for official speed records. 


Fuels & Lubricants (12) 


The Self-Ignition of Mixtures of Hydrocarbons and Air Sub- 
jected to Very Sudden Adiabatic Compression (Die Selbstziin- 
dungsreaktion von Kohlenwasserstoffen bei kurzen Induktions- 
zeiten). W. Jost. U.S., Field Information Agency, Technical, 
Final Report No. 873, September 20, 1946. 17 pp., tables. 2 
references. (In German and English.) British Information 
Services, New York. $0.70. 

An analysis of time-pressure curves obtained by Rogener and 
Braesch for mixtures of heptane and air subjected to rapid adia- 
batic compression. The combustion of hydrocarbons appeared 
to take place in two stages. The first is clearly a chain reaction, 
and the second appears to be probably a reaction of the same 
type. The overlapping of these two processes may give rise toa 
transient asymmetrical variation in the combustion velocity and 
may be the cause of detonation. 


Better Lead Scavenging Needed for Aviation Gasoline. E. A. 
Droegemueller. American Society for Testing Materials, Bulle- 
tin, No. 154, October, 1948, pp. 53-56, illus., figs. 2 references. 

The results of endurance tests, programmed to simulate typical 
flight schedules of a DC-6 airplane, in which the gasoline con- 
tained 1.5 times the amount of ethylene dibromide presently used 
as scavenger in aviation gasoline, showed that lead deposits were 
negligible. The excess scavenging material, however, formed 
residues that were highly corrosive to the metals used in the 
engine. 


Gliders & Gliding (35) 


Suction-Wing Glider; Interesting Australian Experiment with 
Griffith-Type Aerofoil. Flight, Vol. 54, No. 2086, December 16, 
1948, p. 716, illus. 
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United States Soaring Records. Fritz Compton. Soaring, 
Vol. 12, No. 11-12, November-December, 1948, pp. 6, 7, illus. 


Guided Missiles (1) 


Limitations of the Long-Range Missile. Willy Ley. Ord- 
nance, Vol. 33, No. 171, November-December, 1948, pp. 189-191, 
illus. 

The vulnerability to interception of long-range missiles that are 
borne and controlled by aerodynamic forces, such as the German 
V-1 missile, when they are employed in ground-to-ground opera- 
tions, make them less efficient than larger and more complex 
long-range rockets, such as the German V-2, which do not utilize 
aerodynamic forces. Because of its mobility and nonintercepti- 
bility and because it is cheaper than bombardment aircraft, the 
long-range rocket will probably prove to be the best long-range 
offensive weapon. It will not, however, supplant either artillery 
or bombardment aircraft, because all control must be effected 
during the initial portion of its trajectory. During the descent 
portion of the trajectory aerodynamic heating may cause incinera- 
tion of the missile. The greater fuel supply needed for longer 
ranges requires an increase in the size and weight of the missile; 
this is an inherent limitation on its practicability. 

Guided Missiles. VIII (Conclusion). A. R. Weyl. The 
Aeroplane, Vol. 75, No. 1953, November 12, 1948, pp. 616, 619 
621, illus., tables. 

A summary of the current status of long-range missile research 
in the U.S.S.R., Great Britain, andthe U.S. The design and per- 
formance characteristics of 49 German, American, and British 
guided missiles are tabulated. The missiles are divided into three 
groups: the wingless missiles, winged missiles that are directed 
by radio, and winged missiles that are not radio-directed. The 
table gives the name, type, date, manufacturer, the type of power 
plant, method of stabilization, method of control weight, dimen- 
sions, method of launching, range, speed, and ceiling. 


Instruments (9) 


Application of Servo Systems to Aircraft. John R. Moore. 
Aeronautical Engineering Review, Vol. 8, No. 1, January, 1949, 
pp. 32-438, 71, diagrs., figs. 20 references. 

The autopilot is used as an example of a typical servo system. 
The functions of its individual components are compared with 
the sensing, judging, and commanding activities of a human pilot 
to explain the basic concepts used in the design of servos. A syn- 
thesis of an autopilot illustrates the use of the principal analytical 
tools available to the engineer, such as the classical theory of 
linear differential equations with constant coefficients, operational 
mathematics, functions of a complex variable, Nyquist diagrams 
and Bode diagrams, the Nyquist stability criterion, and Bode’s 
minimum phase network attenuation phase theorems. Both the 
transient and the steady-state types of analysis are developed and 
show the limitations of linearization and the special problems im- 
posed by load variations and by noise. Further development of 
the art of servo design will be implemented by the development 
and application of dynamical analogues, digital computers, and 
other engineering aids, such as harmonic analyzers and synthe- 
sizers, Nyquist-diagram plotters, correlation-function computers, 
and Duhamel and Merrpry Function Integral machines. The 
competence of the servomechanism will be extended to encompass 
multiple inputs and outputs. The noise problem may be solved 
by signal selection on the basis of absolute magnitude of the signal 
and the noise. The combination of the open-cycle and the closed- 
cycle system will make it possible to design the feedback loop 
primarily from the standpoint of stability and noise elimination 
without jeopardizing steady-state or synchronizing operations. 


Aviation’s Incredible Dingus. Hiram Wilson Sheridan. The 
Saturday Evening Post, Vol. 221, No. 25, December 18, 1948, pp. 
26, 27, 86, 88, 90, illus. 

Account of a flight from La Guardia Field to McArthur Field, 
Long Island, during which the course and approach was controlled 
by the Sperry Zero Reader, and a comparison of the performance 
of this control system in approaches with’ ILS and GCA let- 
downs. The Zero Reader is a master aircraft-control device that 
will guide an airplane into a smooth turn and bank and place it on 
a preselected course at the desired altitude. After setting azi- 
muth and altitude on the instrument, the pilot has only to keep 
the airplane pictured on the display of the instrument at the inter- 
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Why DESIGN from loads 


like this... 


When SERVICE means loads 


like this? 


Designers often work under a handicap, because 
available test data covers only such properties as 
elastic limit, yield point, and ultimate strength. It 
leaves unanswered the biggest question of all—how 
many individual stressings can the material endure ? 

Today this endurance can be as accurately deter- 
mined as the other physical properties, under condi- 
tions that simulate actual service conditions so 
closely that the results provide an accurate forecast of 
performance in the field. Here are some of the items 
in the Baldwin line of fatigue testing equipment. 


Baldwin-Sonntag SF-2 Fatigue Testing Machine. Small, light 
motor-driven unit for bench mounting for testing sheet 
materials in flexure. Adjustable 


alternating force up to 20 lbs. 


Baldwin-Sonntag Universal Fatigue Testing Machines. For cest- 
ing materials or parts in tension, compression, torsion, 
bending or combined stresses. Maxi- 
mum force—SF-01-U, 200 Ibs.; SF-1-U, 
2000 Ibs. 
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Baldwin-Sonntag SF-20-U Universal Fatigue Testing Machine. 


The most versatile machine currently available. Maximum 
force 20,000 Ibs.—48-inch distance 
between platens—large permis. 
: sible amplitude. 
panded testing capacity. Variable 
: speed, automatic cut-off, cycle 
3 counter. Specimen can be loaded to 200 inch- 
pounds. Rated at 10,000 r.p.m., 
sa 


R. R. Moore High Speed Rotating Beam 
Fatigue Testing Machine. A new 
improved model, with greatly ex- 


Other Baldwin Fatigue Testing Equip- 
ment. The Baldwin line includes a 
number of special fatigue testing 
P>, machines, such as the Lazan Oscil- 
: lator, the Rolling Load Fatigue 
Machine, the BF Fatigue Machine, and others. If you have 
any special problems, ask about this special equipment. 


Ask For Technical Literature. Informative, illustrated bulletins 
on various items of Baldwin Testing Equipment have been 
prepared, and are available on request Just designate what 
machine you are interested in, or the type of testing 
you want to do. 


The Baldwin Locomotive Works, Philadelphia 42, Pa., 
U.S. A. Offices: Boston, New York, Philadelphia, 
Houston, St. Louis, Chicago, Cleveland, Pitrsburgh, 
San Francisco, Seattle, Washington. In Canada: 
Peacock Brothers, Ltd., Montreal, Quebec. 
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section of the vertical and horizontal cross-airs. 
gives the control commands necessary to bring the craft to the 
approach area of its terminal airport. 
signal is then fed into the system, which has been reset for the 
approach course, the Zero Reader brings the airplane down, 
centered on the runway, with no apparent hunting or overshoot- 


The instrument 


When an ILS glide-beam 


ing. 
Oscillating-Piston Meters for Fuel Consumption in Aircraft. 
C.S. Hazard. American Society of Mechanical Engineers, Trans- 


actions, Vol. 70, No. 8, November, 1948, pp. 923-927, diagrs., 


figs. 9 references. 

The A.A.F. Class 30 and the A.A.F. H-1 fuel flowmeters are 
designed for maximum operating pressures of 35 and 600 Ibs. per 
sq.in., respectively. These oscillating-piston, positive-displace- 
ment meters register the volumetric throughput of kerosene or 
gasoline aircraft fuels within a tolerance of +0.2 per cent at oper- 
ating temperatures between 130° and —60°F. 


Laboratories, Aeronautical (50) 


Canadair Test Lab. Aircraft and Airport, Vol. 10, No. 10, 
October, 1948, pp. 24-27, illus., cutaway drawing. 

Visits in American and French Zones: Aircraft and Aircraft 
Engines. D. M. Holman, J. J. Green, R. D. Hiscocks, and T. 
Orr. Gt. Brit., British Intelligence Objectives Sub-Committee 
Final Report No. 170, Item No. 25, 26. 11 pp. British In- 
formation Services, New York. $0.55. 

Flanged Joint Design for Welded Tubular Steel Structures. 
Grant A. DeShazer. Product Engineering, Vol. 14, No. 11, 
November, 1948, pp. 117, 118, illus., diagrs. This design is used 
in the towing carriage at the David W. Taylor Model Basin in 
order to maintain structural alignment and strength in a struc- 
ture that is designed to be assembled and disassembled in sec- 
tions. 

Navy Demonstrates World’s Largest Universal Testing Ma- 
chine. Instruments, Vol. 21, No. 10, October, 1948, pp. 876, 878, 
illus 

The Baldwin universal testing machine at the Aeronautical 
Structures Laboratory at the Philadelphia Naval Base has a ca- 
pacity of 5,000,000lbs. The applied loads, in tension or compres- 
sion, are measured by a hydraulic system employing an Emery 
cell and a Tate-Emery indicator. 


Laws & Regulations (44) 


Streamlining the Rules for Safe and Sane Regulation. 
Rentzel. U.S., Air Services, Vol. 33, No. 12, 
pp. 22, 24. (An address.) 

The Legal Aspects of Indian Aviation. M. H. Kantawala. 
Indian Skyways, Vol. 2, No. 9, September, 1948, pp. 35, 37, 38. 


D. W. 
December, 1948, 


Machine Elements (14) 


Intermittent Mechanisms. III. Guy J. Talbourdet. Ma- 
chine Design, Vol. 20, No. 11, November, 1948, pp. 159-163, 
diagrs., figs. 

Equations of the input and output motions of gear systems that 
incorporate a dwell period in the output motion of an intermittent 
mechanism. Two designs modify the motion of the cage in the 
basic planetary system: one by a rack or segment and a cam con- 
trol; the other by a gear segment and oscillating follower. A 
third system employs a screw and gear with cam control. 

Accelerations by Vector Methods in Disk Cam Mechanisms. 
Jesse Huckert. Product Engineering, Vol. 19, No. 12, December, 
1948, pp. 128-132, diagrs. 

Superprecision Ball Bearings. I-—Selection for Design and 
Type. II—Selection for Grade of Accuracy and Speed. Thomas 
E. Rounds. Machine Design, Vol. 20, Nos. 11, 12, November, 
December, 1948, pp. 103-108; 122-124; figs., tables. 


Maintenance (25) 


An Airline Maintenance Base in the U.S.A.; An Account of the 
Elaborate Equipment at the United Air Lines Maintenance Base 
at San Francisco. H.W. Perry. Aircraft Engineering, Vol. 20, 
No. 238, December, 1948, pp. 370-372, illus. 

R.Ae.C. (Royal Aero Club) Maintenance Schedules for Light 
Aircraft. Flight, Vol. 54, No. 2084, December 2, 1948, p. 650. 
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The Technique of Wire Locking; The Tightening Up of Regu- 
lations Has Caused Designers and Manufacturers to Pay More 
Attention to the Technique Employed in the Wire Locking of Fuel 
and Oil Pipes. J. W. Tomlinson. Aircraft Engineering, Vol. 
20, No. 238, December, 1948, p. 366, diagrs. 


Materials (8) 


Plastic Flow, Creep, and Stress Relaxation. IV—Anomalous 
Flow as an Order-Disorder Transition. Charles Mack. Journal 
of Applied Physics, Vol. 19, No. 11, November, 1948, pp. 1082- 
1091, figs. 20 references. 


METALS & ALLOYS 


Quantitative Treatment of the Creep of Metals by Dislocation 
and Rate-Process Theories. A. S. Nowick and E. S. Machlin. 
U.S., N.A.C.A., Report No. 845, 1946, 10 pp., figs. 22 refer- 
ences. 

An equation for the steady-state rate of creep has been derived 
by applying the theory of dislocations to the creep of pure metals. 
The form of this equation is in agreement with empirical equa- 
tions describing creep rates. The theory was also used to predict 
the dependence of steady-state rate of creep on physical constants 
of the material, and good agreement was obtained with data in the 
literature for pure annealed metals. The rate of creep was found 
to decrease with increasing modulus of rigidity. This relation 
suggests that one of the requirements for a heat-resisting alloy is 
that its matrix be a metal that has a high modulus of rigidity and 
therefore a high modulus of elasticity. 

Tungsten and Molybdenum Metallurgy of Japan. Gt. Brit., 
British Intelligence Objectives Sub-Committee, Report No. B.I. 
0.S./J.A.P./P.R./1431, November 30, 1946. 25 pp., figs. 
British Information Services, New York. $0.90. Sources of 
supply, import statistics, and methods used to process crude tung- 
sten and molybdenum concentrates in the production of metal 
powder, ingots, and bars. 

The Contribution of Modern Physics to Metallurgy. Frederick 
Seitz. Journal of Applied Physics, Vol. 19, No. 11, November, 
1948, pp. 973-987, diagrs., figs. 9 references. 

Metal Finishing Process Information Sheets. 
George Black. Product Engineering, Vol. 19, No. 12, December, 
1948, p. 159. The phosphoric acid anodic, zincate, Alumon, and 
Sat-N-Dip processes. 

Mechanical Tubing as an Engineering Material. H. R. 
Clauser. Materials & Methods, Vol. 28, No. 6, December, 1948, 
pp. 91-104, illus. Characteristics of mechanical tubing, forming 
and fabricating methods, steel tubing, copper-alloy tubing, nickel 
and nickel-alloy tubing, light metal tubing, and specialty tubing. 


IlI—Aluminum. 


NONMETALLIC MATERIALS 


Molybdenum Coated for High-Heat Use. 
Vol. 49, No. 20, November 15, 1948, pp. 32, 33. 

N.A.C.A. high-temperature ceramic-coating research. The 
oxidation of molybdenum at working temperatures as high as 
3,500°F. was substantially retarded by a coating consisting of a 
base coat of a low-expansion frit with 20 per cent zirconia, a cover 
coat containing 95 per cent zirconia, and a seal coat of the same 
composition as the base coat. Ceramic-coated molybdenum 
pitot tubes for the nozzle end of ram-jets showed a life of more 
than 45 min. at gas temperatures of approximately 3,000°F. 

Prof. Dr. Ing. Emil Sorensen, Maschinenfabrik Augsburg- 
Nurnberg, A.G. S. T. Robinson and R. S. Sproule. Combined 
Intelligence Objectives Sub-Committee, Item No. 5, File No. 27-20, 
June, 1945. 8 pp. British Information Services, New York. 
$0.35. A summary of the results obtained by the Maschinen- 
fabrik Augsburg-Nurnberg A.G. in the development of ceramic 
turbine blades. Appendix lists 22 German firms and laboratories 
engaged in gas-turbine research and development. 

An Improved Low-Temperature Brittleness Test. E. F. 
Smith and G. J. Dienes. American Society for Testing Materials, 
Bulletin, No. 154, October, 1948, pp. 46-49, illus., figs. 1 refer- 
ence. 

Description of a machine that will test the brittleness at low 
temperatures of five specimens simultaneously. The increased 
amount of data provided by the device facilitates the statistical 
study of the distribution of per cent failures vs. temperature. 
Sample data given for various elastomers show that many do not 
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possess a sharply defined brittle point but are characterized by a 
distribution of failures over a temperature interval. 

Large Deformations of an Elastic Solid. E.G.Chilton. Jour- 
nal of Applied Mechanics, Vol. 15, No. 4, December, 1948, pp. 
362-368, illus., figs. 11 references. 


Meteorology (30) 


Growth of Charged Particles in Clouds. Wulf Kunkel. 
Journal of Applied Physics, Vol. 19, No. 11, November, 1948, pp. 
1053-1055, fig. 

Calculations to estimate the cloud density and average charge 
of a cloud of dust particles or droplets of liquid required for an 

; appreciable particle growth to take place. Integration of the 
equation of relative motion of two charged particles yields their 
effective cross section for aggregation. From this, if the particle 

| size and the charge distribution of the cloud are known, the rate of 

' growth can be determined. If highly simplified distribution is 
assumed, the aggregation is negligible when the density of the 
cloud is less than a million particles per sq.cm. or when the aver- 
age charge of one sign is well below 1,000 electrons per particle. 

A Note on the Semi-Diurnal Pressure Oscillation in the Free 
Atmosphere. T. E. W. Schumann. American Meteorological 
Society, Bulletin, Vol. 29, No. 9, November, 1948, pp. 466, 467. 
2 references. 

Some Experience in Forecasting Clouds over Kansas from the 
Slopes of Isentropic Surfaces. J. D. Hubbard. American 
Meteorological Society, Bulletin, Vol. 29, No. 9, November, 1948, 

| pp. 462-466, figs. 


Military Aviation (24) 


All-Jet Bomber Air Force? U.S. Air Policy and Bomber. De- 
velopment. Flight, Vol. 54, No. 2083, December 25, 1948, pp. 
629-633, illus. 

. The Strength of the Royal Air Force. The Aeroplane, Vol. 75, 
No. 1957, December 10, 1948, p. 725. 
_ Exercise Sunrise; Simulated Air/Sea Warfare as Seen From 
f H.Q., and Costal and Bomber Bases. Flight, Vol. 54, No. 2086, 
| December 16, 1948, pp. 709-713, illus. 

With the Air-Lift Again. John Fricker. The Aeroplane, 
Vol. 75, No. 1954, November 19, 1948, pp. 643-645, illus., map. 

| With table of aircraft, operating bases, and operating units. 

“Plainfare” Service; Activity at (R.A.F.) Transport Command 

4 Central Servicing Unit in Keeping the Berlin Air Lift at Full 
 Serviceability. Flight, Vol. 54, No. 2084, December 2, 1948, pp. 
649, 650, illus. 

Manning the R.A.F.; Better Pay, Accommodation and, Above 
All, Discipline, the Key to the Solution. Sir Philip Joubert. 
Flight, Vol. 54, No. 2085, December 9, 1948, pp. 679-681. 

High Speed Aircraft on Carriers. The Aeroplane, Vol. 75, 
No. 1957, December 10, 1948, pp. 727, 728, illus. 

Why the Navy Wants Supercarriers. Phil Gustafson. Popu- 
lar Science Monthly, Vol. 154, No. 1, January, 1949, pp. 114-120, 
illus. Some design features of the U.S. Navy CVA-S8 aircraft 
carrier. 

Review of Ground Anti-Aircraft Defense. Preston R. Bassett. 
Sperryscope, Vol. 11, No. 7, Autumn, 1948, pp. 16-20, illus. A 
brief review of the developments that have taken place in anti- 
aircraft fire control since World War I. 


Operations 
COMMERCIAL (41) 


Some Economic Factors in Civil Aviation, with Emphasis on 
Civil Aircraft and Their Prospective Trends of Development. 
Peter G. Masefield. Royal Aeronautical Society, Journal, Vol. 
52, No. 454, October, 1948, pp. 575-718, diagrs., figs., fold. 
charts. 51 references. 

A detailed analysis of the costs and performance of current and 
prospective commercial transport aircraft. Although the air- 
transport industry is fundamentally a commercial business, the 
political, diplomatic, cultural, security, and trade assets that ac- 
crue to the nation from it justify its subsidy at the present time. 
An analysis of the performance and economics of seven aircraft 
typical of those in current commercial use shows that the indus- 
try cin be developed on sound economic lines. The deficit under 


which all air lines operate can be attributed to some extent to the 
abnormally high overhead costs that have been caused by the 
initial expansion of the air lines. A more serious cause is the in- 
efficiencies that arise from the failure to match each type of air- 
craft to the route for which it is most suited. Lower overhead and 
more efficient operation will make it possible to reduce fares and 
thus broaden the base of the traffic potential. The trend in air- 
craft design is toward higher speeds at lower costs by reduction of 
aerodynamic drag and improvement in fuel consumption. Each 
type of power plant has its sphere of maximum efficiency. The 
reciprocating engine has the advantage of flexibility of perform- 
ance, and it is suitable for all but extremely long ranges. It is 
most efficient on stage lengths not exceeding 2,000 miles. For 
greater distances, the compound piston engine promises to be 
even more flexible. The turboprop is most suitable for medium- 
range operations. Eventually, however, it will be developed to a 
point where, if traffic control is improved, it will be superior to the 
piston engine for all but extremely short or extremely long ranges. 
The jet engine, because its greater speed would make higher utili- 
zation possible, promises maximum economic advantage for 
operations ranging between 300 and 700 miles. At present, how- 
ever, no small jet transport can be operated commercially because 
of the restrictions imposed by current air-traffic control pro- 
cedures. The commercial helicopter will probably be most use- 
ful in stages of from 50 to 100 miles. Unless a route crosses geo- 
graphical barriers, fixed-wing aircraft cannot compete with effi- 
cient surface transport on runs of less than 200 miles. Develop- 
ment in the length and strength of airport runways has reached 
an economic ceiling that will require new aircraft designed to fit 
existing airports. Efficient operations, with advanced types of 
aircraft that are matched to the routes, promise economic costs 
no higher per mile than those of surface transport. 

How Airlines Can Lease Convairs. Aviation Week, Vol. 49, 
No. 20, November 15, 1948, pp. 46, 47. An outline of the pro- 
posed contractual arrangements between the Convair Equipment 
Corporation and the air lines, and the contemplated financial 
structure of the corporation. 

Frontiers Being Pushed North by Government Air Services. 
Canadian Aviation, Vol. 21, No. 11, November, 1948, pp. 40, 48, 
illus. Activities of the Saskatchewan Government Airways. 

Booking Air Passengers; B.E.A. in Dorland Hall; Flexible 
System to Meet Peak Demands. Modern Transpart, Vol. 60, 
No. 1546, November 13, 1948, p. 7. 

British Air Lines’ Second Financial Year. The Aeroplane, 
Vol. 75, No. 1956, December 3, 1948, pp. 709, 710, illus. 

Two Important Years; A Review of the Official Report on 
(British) Civil Aviation During 1946 and 1947. Flight, Vol. 54, 
No. 2085, December 9, 1948, pp. 687, 688. 

Soviet Air Transport; Extensive Network of Services. Modern 
Transport, Vol. 60, No. 1548, November 27, 1948, pp. 9, 10, illus., 
Snap. Includes an extensive list of the stops along the inter- 
national and domestic routes of Aeroflot as of the summer of 
1948. 

Chinese Air Transport; Development Under Difficulties. 
Modern Transport, Vol. 60, No. 1548, November 27, 1948, p. 11. 

China’s Gallant Airline. Indian Skyways, Vol. 2, No. 9, 
September, 1948, pp. 26-29, illus. A brief review of the de- 
velopment of civil aviation in China. 

Indian Airlines—Their Future Policy. R. Vaughan Fowler. 
Indian Skyways, Vol. 2, No. 9, September, 1948, pp. 21-25. 

Pakistan’s Aviation Problem. H. M. Nolan. Indian Sky- 
ways, Vol. 2, No. 9, September, 1948, pp. 13-17, 19, illus. 


Ordnance & Armament (22) 


Ball Release Mechanism Triggers Shock-Testing Air Gun. 
John H. Armstrong. Machine Design, Vol. 20, No. 11, Novem- 
ber, 1948, pp. 95-99, illus., cutaway drawings. 

A testing device for weapons and their components to deter- 
mine their response or resistance to acceleration. A two-stage 
ball release incorporated in the firing mechanism of an air gun 
permits independent control of the time from initial movement 
until complete freedom of the piston. 


Photography (26) 


An Electronically Operated Kerr Cell Shutter. K.D. Froome. 
Journal of Scientific Instruments, Vol. 25, No. 11, November, 
1948, pp. 371-373, diagrs. 2 references. 
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Simply this, Cryotherapy is the medical treatment of 
skin disorders by the use of carbon dioxide snow. Now 
this treatment is made practical—simple—effective—and 
economical by the invention of the Kiddie Dry Ice 
Machine. This dry ice machine is made possible by the 
use of LINEAR “QO” rings.* The “O”’ rings act as a seal” 
between the neck of the gas cylinder and the cylinder 
piercing assembly. This assembly is in turn sealed to the 
discharge orifice with another ‘‘O”’ ring used as a static 
seal on three surfaces. LINEAR “(” rings are performing 
successfully on the Kiddie Dry Ice Machine at pressures 
of 900 PSI and temperatures that momentarily drop 
to —110° F. 


This is only one of the many outstanding examples of 
how LINEAR “‘O” rings are serving industry and humanity 
on land, on sea, and in the air—everywhere that packings 
must stand rigid use with many different elements and 
pressures under a wide range of temperatures. “‘O”’ Ring 
Packings, made of natural or synthetic rubber compounds, 
are precisiort molded to extremely close tolerances. They 
are available in standard sizes from %” to 15%” I.D., and 
in special sizes as required. LINEAR engineering experience 
is at your disposal. May we serve you? 


“The use of “O” rings in certain packing structures is covered by Christensen Pat. No 
2,180,795 under which we have paid the royalty for the installation of our rings in 
these structures so that the royalty is included in the purchase price of the “‘O” ring. 


“PERFECTLY ENGINEERED PACKINGS” 


LINEAL? 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA. 
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The circuit produces a sequence of 10-12 kv. square-wave pulses 
suitable for operating a small Kerr-cell shutter. The width of 
the pulses (i.e., the shutter exposure) and the interval between 
them can be varied independently of each other. The number of 
exposures can likewise be altered, and provision is also made for 
single exposures. 


Power Plants 
JET & TURBINE (5) 


The Fundamental Principles of Lorin Ram-Jet Powered Air- 
planes. E. Sanger. (France, Ministére de l’ Air, Service de 
Documentation et d’Information Technique, Bulletin Mensuel de 
Documentation, No. 29, September, 1947.) University of Illinois, 
Institute of Aeronautics, Translation, 1948. 59 pp., diagrs. 

A detailed analysis of the theory and the performance charac. 
teristics of subsonic and supersonic Lorin power plants. Designs 
are developed for external, internal, and supersonic diffusers: 
fuel systems using liquid hydrocarbons, solid and pulverized coal, 
and atomic energy; and the systems that are required to control 
the rate of heat exchange, diffuser characteristics, and thrust- 
nozzle area. The results of 130 test flights are summarized in 
which oil-burning Lorin power plants were installed on flying 
test beds. The performance characteristics of proposed subsonic 
and supersonic Lorin-powered aircraft designs are developed, and 
formulas are obtained which, under conditions of constant velocity 
and altitude in level flight, show the fuel consumption per meter 
of trajectory and per kilogram of flight weight, the variation of 
the range with the ratio of the wing area to the power-plant cross 
section and the appropriate lift coefficients, and operating tem- 
peratures. At high subsonic flight velocities at altitudes up to 
65,600 ft., this type of power plant gives a rate of climb of about 
39,300 ft. per min. and in level flight has a flight duration com- 
parable to that of turbojet military pursuit aircraft. At high 
supersonic velocities the Lorin power plant attains an efficiency 
higher than obtained by the reciprocating engine and propeller 
power plant in its own speed range. The power output at wide 
open throttle is plotted as a function of flight speed for the turbo- 
jet, pulse-jet, rocket, and reciprocating engines, and the Lorin 
power plant. Comparative numerical values of the performance 
characteristics are tabulated for jet engines employing liquid 
fuels. 

Calculated Performance of a Compression-Ignition Engine- 
Compressor-Turbine Combination Based on Experimental Data. 
Alexander Mendelson. U.S., N.A.C.A., Technical Note No. 
1774, December, 1948. 28 pp., figs. 7 references. 

Calculations based on data obtained on a single-cylinder com- 
pression-ignition engine with a compression ratio of 13.1 and an 
engine speed of 2,200 r.p.m. were made to determine the per- 
formance at sea-level conditions of a compression-ignition engine 
geared together with a compressor and a turbine. The effects of 
fuel-air ratio, compression ratio, exhaust back pressure, and engine 
speed on the performance of the combination were determined. 
Comparison with a compression-ignition engine using a turbo- 
supercharger showed that little could be gained by gearing the 
turbine to the engine, provided the turbosupercharger could be 
stably operated with a closed waste gate. 

Interrogation of Dipl. Ing. Helmut Schelp. S. T. Robinson. 
Combined Intelligence Objectives Sub-Committee, Item Nos. 5, 26, 
File No. 32-46, August, 1945. 13 pp. British Information 
Services, New York. $0.55. 

A preliminary interrogation of Helmut Schelp, of the Reichs- 
luftfahrtministerium, who was responsible for German policies 
pertaining to the development of gas-turbine power plants for air- 
craft. Includes range and power requirements established in 1939; 
a list of all the turboprop and turbojet engines developed under 
this program: an explanation of the RLM designation numbering 
system; type-test requirements; a list of test facilities; and the 


gas-turbine work. 


Gas Turbines at Farnborough. Paul H. Wilkinson. Aero 
Digest, Vol. 57, No. 5, November, 1948, pp. 22-25, 109, 110, illus. 

A survey of the British aircraft gas-turbine industry, covering 
the activities of the principal manufacturers and their current de- 
signs. Turboprop engines have been developed principally for 
commercial transports. Turbojets, on the other hand, are in- 
tended for use in military aircraft. A comprehensive and de- 
veloped engine-accessory industry shows that the British aircraft 
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AERONAUTICAL 


gas-turbine program is well balanced and has been carefully 
planned. 

Internal Combustion Turbines. Flight, Vol. 54, No. 2081, 
November 11, 1948, pp. 580, 581, figs. 

Summaries of lectures given during November, 1948, by the 
Staff of the National Gas Turbine Establishment before The In- 
stitution of Mechanical Engineers: Performance of Axial Flow 
Turbines, D. G. Ainley; The Prospects of Land and Marine Gas 
Turbines, Hayne Constant; The Fuel Problem in Gas Turbines, 
Peter Lloyd; Heat Flow in the Gas Turbine, A. G. Smith; Three- 
Dimensional-Flow Theories for Axial Compressors and Tur- 
bines, A. D. S. Carter; The Part-Load Performance of Various 
Gas-Turbine Engine Schemes, D. H. Mallinson and W. G. E. 
Lewis. 

Reveal Increased Turboprop Efficiencies. Ivan H. Driggs. 
Aviation Week, Vol. 49, No. 20, November 15, 1948, pp. 29-32. 

The efficiency of a turbojet engine is calculated as the ratio of 
the power available for propulsion to the total power available in 
order to permit a comparison of the efficiencies of turboprop and 
turbojet engines. The maximum efficiency of a turbojet with no 
friction loss in the tailpipe or nozzle is shown to be 50 per cent in 
theory and approximately 47.5 per cent in practice. In the turbo- 
prop engine the total thrust power depends on the ratio between 
the power removed to drive the propeller and the total power 
available. When this ratio is selected to give the maximum pro- 
pulsive efficiency, the turboprop may be considerably more 
eficient than the turbojet up to speeds much higher than 500 
m.p.h., which is normally assumed to limit its maximum effi- 
ciency. 

Centrifugal Castings for Jet Engines. Nathaniel F. Silsbee. 
Aero Digest, Vol. 57, No. 5, November, 1948, pp. 47, 104, 105, 
illus. The Turbo-Wasp J-6B is being produced by Pratt & Whit- 
ney aircraft under license from Rolls-Royce, Ltd. Centrifugal 
castings for the rings, valves, and sleeves of the engine are 
supplied from American foundries. 

Packard Concentrates on Turbine Engines. Canadian Avia- 
tio, Vol. 21, No. 11, November, 1948, pp. 28, 29, illus. Gas- 
turbine research and test facilities at the Toledo plant of the 
Packard Motor Car Company, which include two supersonic 
wind tunnels and a vortex wind tunnel. 

Development of the (Armstrong Siddeley) Mamba Engine. 
W.H. Lindsey. The Aeroplane, Vol. 75, No. 1957, December 10, 
1948, p. 729. (Extended summary of a paper.) 

Development of the Mamba; Reduction Gear, Compressor, 
Combustion Chambers and Controls. W.H. Lindsey. Flight, 
Vol. 54, No. 2085, December 9, 1948, pp. 696-699, figs. (Extended 
summary of a paper.) 

Visit to M.A.N. Laboratory, Augsburg. R. J. Keig and J. A. 
Cowderoy. Combined Intelligence Objectives Sub-Committee, Item 
No. 18, File No. 33-11, May, 1945. 13 pp. British Information 
Services, New York. $0.70. 

Readers’ Forum: On Sweat Cooling. E. A. Richardson. 
Journal of the Aeronautical Sciences, Vol. 16, No. 1, January, 
1949, pp. 62, 63. 

Ways and Nenes; Illustrative of the Manner in Which British, 
French, and American Designers Have Utilized a Rolls-Royce 
Turbojet. Flight, Vol. 54, No. 2086, December 16, 1948, pp. 
719-721, illus. 

Dart Details; Rolls-Royce’s Small Turboprop Described. 
Flight, Vol. 54, No. 2084, December 2, 1948, p. 651, illus. 


RECIPROCATING (6) 


Optimum Ratio Between Crank Arm and Connecting Rod for 
Smooth Operation of Reciprocating Engines. W. S. Kimball. 
Franklin Institute, Journal, Vol. 246, No. 5, November, 1948, pp. 
409-418, figs. 

A study of the magnitude of the crosshead acceleration maxime 
and their angular position in the engine cycle which shows how 
these maxima vary for different values of the ratio of the crank 
arm to the length of the connecting rod. For all ratios slightly 
larger than the usual 1/4 there are three maxima per cycle in- 
stead of the two at the ends of the stroke, as with simple harmonic 
motions. Two of these maxima are positive crosshead accelera- 
tion maxima. They occur where the crank arm is at two sym- 
metric positions before and past the position away from crank 
opposite the cylinder at angular position 6 = 7, the stroke end, 
where positive acceleration is maximum for simple harmonic 
motions. These two positive crosshead acceleration maxima 
have a smallest (equal) value, or minimum, under variations when 
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the crank-arm to connecting-arm ratio is 0.357. They occur at 
cycle angle + 132°, which is + 48° away from the stroke end posi- 
tion at which the positive maximum for simple harmonic motion 
occurs. 

H. and C. Mod. Convair. Flight, Vol. 54, No. 2081, November 
11, 1948, p. 579, illus. The Consolidated exhaust-augmentor 
system installed on the Convair 240. 

Observations of the Lubricating Oil Film Between Piston Ring 
and Cylinder of a Running Engine. J. C. Wisdom and R. L. 
Brooks. Australia, Council for Aeronautics, Report No. ACA-37, 
July, 1947. 28 pp., illus., diagrs., figs. 5 references. 

Equipment and experimental technique used to investigate the 
lubrication between piston ring and cylinder by measuring their 
mutual electrical contact resistance. Data obtained from a single- 
cylinder aircraft engine running under its own power at speeds up 
to 2,000 r.p.m. and under various operating conditions show that 
full fluid lubrication never exists for the whole of the engine cycle. 
The breakdown of the lubricating-oil film at the upper position 
of piston travel that was observed correlates with known data on 
cylinder wear. Breakdown is facilitated by low engine speed, high 
gas pressure in the cylinder, low oil circulation, and high cylinder 
temperature. Ignition advance beyond the optimum point in- 
creases the breakdown, and, if detonating conditions obtain, wear 
near the top of the cylinder will be greatly increased. 


Production (36) 


Co-Ordinating Design and Manufacture in the Development 
of a Complex Machine. G. R. Heil. Machine Design, Vol. 20, 
No. 11, November, 1948, pp. 117-120, illus., figs. 

A discussion of the plant organization and systems used by the 
Wright Aeronautical Corporation in order to ensure that during 
the design and development of an aircraft engine the experimental 
manufacturing, the production manufacturing, the purchasing 
and other affected departments are kept informed of the works in 
progress. The project is initially scheduled by the budget and 
planning division of the engineering department. A framework 
of controls is set up which includes an IBM record that lists all 
the parts ordered on each project. The IBM record is republished 
semimonthly and reflects modifications and changes in the 
original design which have been introduced after consultation be- 
tween the design and production engineers. This overall schedul- 
ing and this detailed control fosters intimate cooperation between 
the design, production, experimental manufacturing, and ma- 
terials-control personnel. 


German Airframe Tooling—General. R. G. Bowen, S. S. 
Cross, Ray Elliott, Palmer Nicholls, and Henry Steinmeier. 
U.S., Field Information Agency, Technical, Final Report No. 
100. 8pp., figs. British Information Services, New York. $0.35. 

A comparison of the tooling practices of Dornier-Werke with 
those of Messerschmitt show them to be identical. Included area 
description and a sales leaflet, in German, of a profile milling 
machine designed by Messerschmitt. The operator cuts succes- 
sive mold lines on the workpiece by tracking a metal draft that 
moves with the workpiece and is magnified and projected optically 
on a viewing screen. 

Production Processes, Their Influence on Design. XXXVIII— 
Spot Welding. Roger W. Bolz. Machine Design, Vol. 20, No. 11, 
November, 1948, pp. 127-135, illus., diagrs., figs. 

Determining Dimensional Relationships in Complex Parts. 
Charles H. Buccola. Product Engineering, Vol. 19, No. 12, 
December, 1948, pp. 133-136, diagrs., figs. 

Primers in Production (Fairey Trainers). The Aeroplane, Vol. 
75, No. 1955, November 26, 1948, pp. 670-672, illus. 


Propellers (11) 


Vibration of Stationary and Rotating Propellers. E. R. Love, 
J. P. O. Silberstein, and J. R. M. Radok. Australia, Council for 
Aeronautics, Report No. ACA-36, June, 1947. 54pp., tables. 18 
references. 

A comparative survey of the principal theoretical studies on 
the vibration of stationary and rotating propellers, introduces a 
theory for small vibration of a propeller which only requires that 
the propeller blades be straight and slender and that their section 
and twist vary gradually along their length. Transformations 
show the relations of the integral equations obtained with this 
theory to those derived by other methods. Extension of the 
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theory to the idealized propeller vibrating about a rotating 
equilibrium position yields results that show the stationary pro 
peller as a special case. The extension applies to a propeller not 
only when the hub is driven at a uniform speed but also when the 
drive shaft is in torsional vibration. The latter case is developed 
directly from dynamic principles without the use of the approxi 
mate formula of Southwell and Gough. The method used to ob 
tain an approximate solution of the equations for a given propeller 
yields the mechanical impedance of the propeller at its hub at any 
frequency. As in most vibration studies of continuous systems, 
this method requires the selection of a finite number of representa 
tive coordinates that approximate the system and the solution of a 
determinantal equation, usually of the same order. In this 
method, the order is approximately halved, thereby reducing the 
computation required for a given range of frequencies. Inde 
pendent and general notation is used to present a technique of 
solution of determinantal equations whose elements ‘are poly- 
nominals, and a system of control and estimation of accuracy is 
included. The impedance-frequency relations are calculated 
numerically for a de Havilland propeller to illustrate the applica 
tion of the theory and to show the amount of computation it en 
tails. 

Propellers in Yaw. Herbert S. Ribner. U.S., N.A.C.A., 
Report No. 820, 1945. 23 pp., figs. 17 references. U.S. Govt 
Printing Office, Washington. $0.20. 


Rotating Wing Aircraft (34) 


Engineering Problems of the Helicopter. F. N. Piasecki 
Shell Aviation News, No. 124, October, 1948, pp. 17-22, illus., 
diagrs., figs. 

A summary of helicopter engineering problems and their solu 
tion in current design trends. Discussion includes: helicopter per- 
formance and disc loading; rotor-blade strength, freedom and 
method of attachment; power-engagement and overrunning 
clutches, reduction gearing, and flexible-joint shafting in power 
transmission systems; power-plant cooling; power and rotor 
speed; control and stability; air-frame structural loads; and 
landing-gear, wheel, and shock-absorber design. 

An Outline of Helicopter Design. III. John C. Vogtle 
American Helicopter, Vol. 12, No. 12, November, 1948, pp. 12, 
19-21, figs. 4 references. Engineering studies of the power- 
plant, landing-gear, and structural components. 

Helicopter Problems; Discussion of Five Papers at R.Ae.S. and 
H.A. All-Day Meeting. Flight, Vol. 54, No. 2085, December 9, 
1948, pp. 694, 695. 

Symposium on Helicopters (November 20, 1948, Royal Aero- 
nautical Society and Helicopter Association of Gt. Britain). I. 
The Aeroplane, Vol. 75, No. 1956, December 3, 1948, pp. 699, 
700, 704-708, illus., figs. 

Discussing the Helicopter; All-Day Joint Meeting of the 
Royal Aeronautical Society and the Helicopter Association of 
Great Britain. Flight, Vol. 54, No. 2083, December 25, 1948, pp 
636-640, illus., diagrs., figs. Summaries of papers by R. A. C 
Brie, R. N. Liptrot, J. A. J. Bennett, Raoul Hafner, and J 
Shapiro. 

Discussing the Helicopter Lectures. II. The Aeroplane, Vol 
75, No. 1957, December 10, 1948, p. 741. 

Flying Flitgun. Harold Olsen. American Helicopter, Vol. 12, 
No. 12, November, 1948, pp. 13, 21, 22, illus. Spraying of DDT 
by helicopters to control budworms in Oregon forests. 
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Power-Line Patrol; How Helicopters Save Time and Moneyj 
America: An Unpremeditated Night-Flight Emergency Landing 
C. Colin Cooper. Flight, Vol. 54, No. 2086, December 16, 194 
pp. 714, 715, illus. 

Problems Confronting Helicopter Passenger Service. Roy Wj 
Lewis. American Helicopter, Vol. 12, No. 12, November, 194 
pp. 9, 10, 17-19. 

Economic Factors Relating to Helicopter Air Mail Operation 
Jack E. Rothman. American Helicopter, Vol. 12, No. 12, Novem 
ber, 1948, pp. 15, 16. (Summary of a paper.) 

Discussing the Helicopter; The Cierva W.11 ‘‘Air Horse” D 
scribed and Evaluated: Advantages and Disadvantages of Thre 
Rotors. Flight, Vol. 54, No. 2084, December 2, 1948, pp. 665-668 
illus., diagr., figs. (Extended summary ofa paper by J. Shapiro, 

Hiller 360 Granted Commercial License. George Wale 
American Helicopter, Vol. 12, No. 12, November, 1948, pp. 8, 22 
illus. 

New ’Copter Almost Flies Itself (Kaman Twin-Rotor Helicop 
ter). Devon Francis. Popular Science Monthly, Vol. 154, No.1, 
January, 1949, pp. 182-184, illus., diagrs. 

Kellett XR-10. Aero Digest, Vol. 57, No. 5, November, 1948, p, 
55, illus. 

A Pulsejet Helicopter (Marquardt M-14 Whirlajet). Aen 
Digest, Vol. 57, No. 5, November, 1948, p. 54, illus. 


Sciences, General (33) 
MATHEMATICS 


On the Integration of Hyperbolic Differential Equations. A. 
Robinson. College of Aeronautics, Cranfield, England, Report No. 
18, July, 1948. 26 pp. 8 references. 

A method for the analysis and integration of linear partial 
differential equations of two independent variables and of arbi 
trary order for initial conditions that are considerably les 
stringent than those required by the methods of Friedrichs and 
Lewy, Rellich, and Herglotz. The initial equation is replaced by 
a system of two linear partial differential equations of the first 
order and a single equation of the same type. The left-hand side 
of the expression represents the derivatives along one of the 
characteristic curves of the system. Integration is accomplished 
by a step-by-step method or by a method of successive approxi- 
mation. Since the integration is carried out along the character- 
istic curves, there is no possibility of a failure with this method 
such as may occur when certain lattice methods are used. Even 
though the total number of integrations required for the solution 
of an equation of fairly high order is extremely large, this proce- 
cedure may form a suitable basis for work on a modern calculating 
machine. 

A Digital Computer for Scientific Applications. C. F. West and 
J. E. DeTurk. Institute of Radio Engineers, Proceedings, Vol. 36, 
No. 12, December, 1948, pp. 1452-1460, illus., diagrs. 7 ref- 
erences. 


MECHANICS 


Vibration of a Nonlinear System During Acceleration Through 
Resonance. R. B. Meuser and E. E. Weibel. Discussion. F. M. 
Lewis. Journal of Applied Mechanics, Vol. 15, No. 4, December 
1948, pp. 388, 389. 1 reference. 
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Current You Can Count On! 


From “switch-on” to “‘switch-off”, the efficient operation of complex 
modern aircraft depends on reliable electric power. That is why 
Eclipse-Pioneer Power Supply Generating Equipment is the choice of 
plane manufacturers and airlines around the world. For Eclipse- 
Pioneer is backed by the oldest and finest reputation in its field, 
providing a line of products unsurpassed in progressive engineering 
and precision construction. When you choose your electrical power 
sources get the best, Eclipse-Pioneer—for current you can count on. 
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Electrol engineers invite your inquiries .. . offer 
their co-operation in solving any problem involv- 
ing hydraulics. 


THE HEART OF THE REPUBLIC 
THUNDERJET AILERON CONTROL SYSTEM 


IS THE ELE CTR OL POWER BOOST CONTROL VALVE 


EERING REVIEW—MA RCH, 1949 


Tue power Boost con. 
TROL VALVE developed by 
ELECTROL for the REPUBLIC 
THUNDERJET P-84 aileron 
control system is another ex- 
ample of the use of ELECTROL 

products where dependability 


is essential. 


Electrol 


INCORPORATED 


KINGSTON, NEW YORK 


CYLINDERS * SELECTOR VALVES + FOLLOW-UP VALVES 
CHECK VALVES + RELIEF VALVES °* HAND PUMPS 
POWERPAKS + LANDING GEAR OLEOS + SOLENOID 
VALVES «ON-OFF VALVES-SERVO CYLINDERS * TRANSFER 
VALVES * CUT-OUT VALVES + SPEED CONTROL VALVES 
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Stress Analysis & Structures (7) 


Efficient Applications of Stringer Panel and Multicell Wing 
Construction. George Gerard. Journal of the Aeronautical 
Sciences, Vol. 16, No. 1, January, 1949, pp. 35—40, figs. 5 ref- 
erences. 

Under the structural loading conditions of transonic Mach 
Number flight, the stringer panel type of wing construction and 
multicell construction were examined to determine the conditions 
under which each indicated efficient structural applications. 
From an analysis of structures of optimum design, stringer panel 
wings appear to have a wide range of efficient application. Only 
in the range of extremely high loadings and small thickness ratios 
does multicell construction indicate efficient applications. It is to 
be noted that the results obtained are strongly influenced by 
practical considerations involved in the manufacture of such 
wings. 

Bending-Torsion Flutter Calculations Modified by Subsonic 
Compressibility Corrections. I. E. Garrick. U.S., N.A.C.A., 
Report No. 836, 1946. 6 pp., figs. 5 references. U.S. Govt. 
Printing Office, Washington. $0.10. 

A number of calculations of bending-torsion wing flutter are 
made at two Mach Numbers, M = 0 (incompressible case) and 
M = 0.7, and the results are compared. The air forces employed 
for the case of 1 = 0.7 are based on Frazer’s recalculation of 
Possio’s results, which are derived on the assumption of small 
disturbances to the main flow. For ordinary wings of normal 
density and of low bending frequency in comparison with torsion 
frequency, the compressibility correction to the flutter speed 
appears to be of the order of a few per cent; whereas, the correc- 
tion to the flutter speed for high-density wing sections, such as 
propeller sections, and to the wing-divergence speed in general 
may be based on a rule using the (1 — M?)'/4 factor and, for M = 
().7, represents a decrease of the order of 17 per cent. 

The Flutter of a Uniform Wing with Tip Weights. Martin 
Goland and Y. L. Luke. Discussion. R.H.Scanlan. Journal of 
Applied Mechanics, Vol. 15, No. 4, December, 1948, pp. 387, 388. 

Readers’ Forum: Induction Effects in Aeroelasticity. John 
W. Miles. Journal of the Aeronautical Sciences, Vol. 16, No. 1, 
January, 1949, pp. 63, 64. 

Testing Highly Stressed Structures. W. B. Miller and E. H. 
Schwartz. Product Engineering, Vol. 14, No. 11, November, 
1948, pp. 81-84, illus. 

A description of tests and methods of evaluating structural-load 
data obtained by static, dynamic, and fatigue tests of major air- 
craft components. These test programs not only determine 
whether a finished structure meets specifications but also show 
which load ratings may be increased and provide a means by which 
new materials and methods of construction may be compared 
with proved designs. 

Values and Procedures of AMC’s Structural Testing Program. 
W. B. Miller. U.S., Central Air Documents Office ( Navy-Air 
Force), Technical Data Digest, Vol. 13, No. 22, November 15, 
1948, pp. 19-25, illus. 

The Air Materiel Command has the equipment and facilities for 
testing entire air-frame structures. About 70 critical tests are per- 
formed to ensure that the prescribed design ultimate loads can be 
sustained by an aircraft and to discover o verstrength components 
that impose unnecessary weight penalty. Successive structural 
modification and retesting ensure that proper allowances have 
been made for structural changes, substitutions of materials and 
construction methods, and stress-analysis assumptions. A typical 
prozram is illustrated by the series of tests performed on a C-47. 

Efect of Bending Rigidity of Stringers Upon Stress Distribu- 
tion in Reinforced Monocoque Cylinder Under Concentrated 
Transverse Loads. R.S. Levy. Discussion. M. Z. Krzywo- 
blocki. Journal of Applied Mechanics, Vol. 15, No. 4, December, 
1948, p. 388. 3 references. 

Critical Shear Stress of Plates Above the Proportional Limit. 
George Gerard. Discussion. E. Z. Stowell. Walter Ramberg. 
Journal of Applied Mechanics, Vol. 15, No. 4, December, 1948, pp. 
386, 387. 4 references. 

Letters to the Editor: Note on “Statistical Aspects of Fracture 
Problems.”” Franklin H. Fowler. Journal of Applied Physics, 
Vol. 19, No. 11, November, 1948, p. 1092. 1 reference. 

Dynamic Calibration Method Uses Modified Proving Ring. 
R. C. A. Thurston. American Society for Testing Materials, 
Bulletin, No. 154, October, 1948, pp. 50-52, illus., diagr. 4 
references, 


Some Thoughts About Weight. L. W. Rosenthal. 
plane, Vol. 75, No. 1953, November 12, 1948, p. 615. 


The Aero- 


Thermodynamics (18) 


Thermodynamic Properties of Gas Mixtures Encountered in 
Gas-Turbine and Jet-Propulsion Processes. Joseph Kaye. 
Journal of Applied Mechanics, Vol. 15, No. 4, December, 1948, 
pp. 349-361, diagr., tables. 8 references. 

The presentation of data for gas mixtures on a molal basis re- 
duces greatly the number of gas tables required for calculations of 
processes in a wide variety of mixtures. This simplification of the 
tabular data is illustrated by consideration of several gas mix- 
tures and of the processes encountered in the design of gas tur- 
bines. Three tables of products of combustion of a hydrocarbon 
fuel with air are sufficient to permit calculations of all processes of 
interest, with an average error of about 0.1 per cent over a large 
range of hydrogen-carbon ratios of the fuel-air ratios for lean mix- 
tures. These three tables may be used with the same error for 
calculations involving mixtures of air and octane vapor, as well as 
for mixtures of air and water vapor. 

An Observation on Heat Sources Placed at Random on a 
Surface. Gregory H. Wannier. Journal of Applied Physics, Vol. 
19, No. 11, November, 1948, pp. 1020-1022. 1 reference. 

A mean-value theorem and a fluctuation theorem for the case 
in which a potential is attributable to sources of potential dis- 
posed at random ona surface. By evaluating the potential for the 
actual geometry with a smooth source function and by introducing 
local irregularities as an erratic source function that averages out 
to zero in an extremely small area, formulas are obtained which, 
when applied to the heat caused by the friction of two solid sur- 
faces between which point contact is assumed, give results essen- 
tially the same as those obtained by Holm, who used as a model a 
surface on which heat was evolved in circular spots. 

Heat Transfer Through Thick Insulation on Cylindrical En- 
closures. T. S. Nickerson and G. M. Dusinberre. American 
Society of Mechanical Engineers, Transactions, Vol. 70, No. 8, 
November,'1948, pp. 903-906, figs. 3 references. 

A graph is constructed for finding the heat transfer through 
relatively thick insulation applied to an enclosure having the form 
of a short cylinder such as a tank. Incorrect treatment of the 
corner effect in this case may lead to serious error. The relaxation 
method of calculation was used. 

Heat-Exchanger Tube-Sheet Design. K.A.Gardner. Journal 
of Applied Mechanics, Vol. 15, No. 4, December, 1948, pp. 377- 
385, diagrs., figs. 8 references. 


Water-Borne Aircraft (21) 


Note on Design of Flying-Boat Hulls. F, W. S. Locke, Jr. 
U.S., Central Air Documents Office ( Navy-Air Force), Technical 
Data Digest, Vol. 13, No. 22, November 15, 1948, pp. 15-18, 
diagrs., fig. 

Model tests conducted in the Experimental Towing Tank of the 
Stevens Institute of Technology showed that, for flying boat hulls 
of equal seaworthiness, increasing the length beam ratio improved 
both the hydrodynamic and aerodynamic characteristics. 
Changes in the dimensions and load coefficient gave hulls with 
different take-off, spray, and range characteristics and thus 
allowed the forebody proportions to be selected specifically for the 
special purpose for which a flying boat is designed. The afterbody 
is an appendage that provides buoyancy at low speeds and, at the 
hump, supplies a moment that controls the trim of the forebody. 
The high-speed characteristics of the afterbody are improved 
by making it slender. Its optimum length depends on the purpose 
of the craft. 

Wings Under Water. Flight, Vol. 54, No. 2080, November 11, 
1948, pp. 561-563, illus., diagr. Description and performance of 
the Hook Hydrofin HN-4, a marine craft that is kept auto- 
matically at constant draft by variable incidence hydrofoils that 
are controlled, through a system of levers, by surface skids" run- 
ning in advance of the craft. 


Wind Tunnels (17) 


Stability Derivatives: Determination of J, by Free Rolling. 
J. M. Evans and P. T. Fink. Australia, Council for Aeronautics, 
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STAINLESS STEEL HELICOPTER BLADES ~<a recent’ 
development for all-weather flying operations. Flight tests indicate that 
stainless steel rotary wings have lifting characteristics superior to 
conventional blades and may be flown safely in light or heavy rains. 
Because they are made of stainless steel, these blades are very light in 
weight, yet they offer maximum resistance to distortion under heavy load. 


REVIEW—MARCH, 1949 


— 


STRENGTH? YES, AND LIGHTNESS, TOO! 


High strength is a recognized attribute of 
Republic ENDURO Stainless Steel. And it is 
this property which results in another charac- 
teristic of tremendous importance to the 
aircraft industry—/ight weight. 

Because of its exceptionally high strength-to- 
weight ratio, ENDURO can be used in thin, 
lightweight sections without loss of strength 
or sacrifice of safety. Today, with new aircraft 
requirements calling forever-increasing speeds, 
the high strength and fatigue-resistance of 


STAINLESS STEEL 


REG. U. S. PAT. OFF. 


V Check ALL 12 advantages: « RUST AND CORROSION-RESISTANCE 
© HEAT-RESISTANCE © HIGH STRENGTH © HIGH MELTING POINT © LOW COEFFICIENT 
OF EXPANSION @ GOOD DIMENSIONAL STABILITY © NO METALLIC CONTAMINATION 
@ EASY TO CLEAN © EASY TO FABRICATE © EYE APPEAL © LONG LIFE © LOW COST 


Photo courtesy Goodyear Aircraft Corp. 


stainless steel open vast new design oppor- 
tunities—unhampered by material limitations. 
There are many analyses of ENDURO Stain- 
less and Heat-Resisting Steel, each designed to 
meet specific requirements of various aircraft 
applications. For further information, write to: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division ¢ Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, NY. 
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Report No. ACA-35, May, 1947. 23 pp., illus., diagrs., figs. 17 
references. 

A free-rolling method for determining the rolling derivative due 
torate of roll from the mean angular velocities of the model in two 
directions. Inertia moments resulting from bearing friction and 
tunnel-wall interference and the inertia moments introduced by 
the nonuniformity of the rolling motion are taken into account by 
asimple experimental technique. The method is restricted to lift 
coefficients below the stall and to rolling about a wind axis. Re- 
sults obtained in two different wind tunnels with a 1/10th scale 
model of the Boomerang single-engined fighter showed that, at 
small lift coefficients, the rolling derivative due to rate of roll was 
independent of the combined effect of the rate of roll and the angle 
aileron angle if the ailerons were not stalled. Below the stall the 
value of the derivative at first increased rapidly with the lift co- 
eficient, then became constant, and thereafter decreased. No 
scale effect was observed on the wing alone at Reynolds Numbers 
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between 160,000 and 800,000. In this range, some scale effect was 


found for the complete Boomerang model which caused the 


derivative to decrease as the Reynolds Number increased. Lift- 


ing-line theory gave a value of the stability derivative at a lift co- 
efficient of 0.25, which was 4 per cent higher than that measured. 
It was not possible to predict from lifting-line theory the observed 
variation of the derivative with the lift coefficient. 


High Capacity Eddy Current Coupling. Product Engineering, 
Vol. 19, No. 11, November, 1948, pp. 96, 97, illus., diagrs., figs. 

The use of a special magnetic alloy to produce stronger eddy 
currents and interlacing field poles give the variable-speed eddy- 
current wind-tunnel fan coupling built by the Dynamic Corpora- 
tion a smooth torque-speed curve with maximum torque at 
maximum slip speed. Diagrams show the electronic circuits that 
can be used to control the coupling for constant speed or constant 
torque. It can transmit 18,000 hp. at 485 r-p.m. 


Trends in the Application and Maintenance of Turbojet Engines 


(Continued from page 47) 


gine and accessories for quick servicing or replacement 
and, at the same time, avoiding the penalty of mutual 
interdependence. The power-plant change problem 
becomes severe when the engine is loaded with auxiliary 
devices requiring appreciable space and many con- 
nections. 


‘Only when the users of the engines, as well as the 
engine and accessory builders, recognize the pronounced 
trend toward complication and act accordingly to pre- 
serve the inherent simplicity of the turbojet will further 


development continue in a healthy manner. 


IAS. National Mesting Schedule | 


Fourth Annual Flight Propulsion Meeting—Hotel Carter, Cleveland—March 18 | 
Sixth Personal Aircraft Meeting—Hotel Allis, Wichita, Kan.—April 29-30 | 
Second Joint |.A.S.-R.Ae.S. Conference—New York—May 24-26 


Annual Summer Meeting—Los Angeles—July 21-22 


Members or organizations wishing to submit papers for presentation at National Meetings should 
send outlines or summaries to the Committee at least 3 months prior to the meeting. 


All papers submitted will be considered for publication in the Journal of the Aeronautical 
Sciences or the Aeronautical Engineering Review. 


All correspondence should be addressed to 
The Meetings Committee 
Institute of the Aeronautical Sciences 


2 East 64th Street, New York 21, N. Y. 


| 

|| 
N.Y. 
3 = | 


Divisions: Fairchild Aircraft, Hagerstown, Md. 


Fairchild Pilotiess Piane, Farmingdale, N. Y. 


AIRCHI 


Fairchild has developed and produced cargo and troop transports designed {j 
airlift. The C-119 Packet, soon to succeed the C-82 Packet, will further demonstra 
the ability of the aircraft industry to meet the requirements of modern airlift tactig 


IRLIFT 


National security depends largely upon the full use of air power in all its phasd 
One vital operation is airlift—dramatically pointed up by the air supply of Beri 
and more recently by food-rescue missions in the snowbound areas of the W est. 


An airborne signal team loads jeep and trailer carrying 
field radio equipment into the cargo hold of a Fairchild 
Packet. Delivered to a forward air strip by experienced 
Air Force pilots, this unit will provide essential mobile 
signal service at an advanced base. 


AND AIRPLANE CORPORATION 


LD ENGINE 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Ranger Aircraft Engines, Farmingdo 


Al-Fin, Farmingdale, N. Y. 


Subsidiar 


e, N. Y. 


es: Stratos Corporation, Farmingdale, N. Y. 
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° Nepa Oak Ridge, Tenn. 7 Fairchild Personal Planes, Strother Field, Kansas 


Duramold Aircraft Corporation, New York 20 N.Y. 
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Advanced Dynamics 


By S. Timoshenko and D. H. 
Young. New York, McGraw- 
Hill Book Co., Inc., 1948. 400 
pp., illus., diagrs. $5.50. 


A gap exists in the teaching and lit- 
erature of dynamics between the al- 
most elementary mechanics that the 
engineering student learns in fresh- 
man and sophomore courses and the 
advanced theoretical dynamics of 
Lamb, Routh and Webster and of 
the books on theoretical physics for 
first-year graduate students. It is all 
the more important that this gap be 
bridged today when dynamics has be- 
come so essential in the study of high- 
speed machinery, vibration theory, 
balancing, aircraft dynamic stability, 
ballistics, and rocket flight, to men- 
tion but a few modern topics. There 
is no better man in either hemisphere 
to bridge this gap than Professor 
Timoshenko, and he has a good part- 
ner in his scholarly and experienced 
colleague, Professor Young. The Ad- 
vanced Dynamics meets almost all 
expectations. Itis an advanced book, 
probably suitable for graduate stu- 
dents only, and does not dodge mathe- 
matical difficulties but meets these 
difficulties well and relates theory to 
the solution of practical problems. 
Thus, in Chapter I, the classical 
treatment of Dynamics of a Particle 
leads to the solution of practical prob- 
lems in vibration, in the motion of a 
projectile, and in other ballistic prob- 
lems. Similarly, in Chapter 2, Dyna- 
mics of a System of Particles, the clas- 
sical equations lead to useful applica- 
tions in rockets, impact, engine bal- 
ancing, and the theory of rotating 
machinery. With 150 problems judi- 
ciously spread throughout the book, 
this is precisely the way a subject 
should be taught, and what are text- 
books for except for teaching, which 
includes self-teaching? Chapter 3 on 
Dynamics of Systems with Con- 
straints deals soundly with generalized 
coordinates and Lagrange’s equa- 
tions and robs this difficult topic of a 
good deal of its terror. In Chapter 4, 
Theory of Small Vibrations, we find 
precisely those problems that worry 
aeronautical engineers today, such as 
systems with several degrees of free- 
dom, the calculation of principal fre- 
quencies, vibration about a steady 
state of motion, etc. Chapter 5, 
Rotation of a Rigid Body About a 
Fixed Point, gives a sound introduc- 


tion to gyroscopics and gyroscopic 
stabilization. The book suffers, per- 
haps, from one defect. It is, with its 
400 pages, a wonderful year’s work for 
a graduate student in mechanical or 
aeronautical engineering, but it is a 
trifle short for the practicing engineer 
who would like a little more of every- 
thing, more about nonlinear vibration, 
more about rigid dynamics with mov- 
ing axes, etc. But the practicing 
engineer will nonetheless delight in a 
sound, compact volume of principles, 
and what one book, after all, can cover 
the enormous range of applications 
that advanced dynamics has in the 
fields of modern scientific engineering? 
Dr. ALEXANDER KLEMIN 
Consulting Engineer 


Rocket Development 


Liquid-Fuel Rocket Research, 
1929-1941 


By Robert H. Goddard. Edited 
by Ester C. Goddard and G. 
Edward Pendray. New York, 
Prentice-Hall, Inc., 1948. 291 
pp., illus. $6.50; $4.90 to 
schools. 


This book consists of excerpts from 
the notebooks of the late Dr. Robert 
H. Goddard in which he recorded his 
experiments with liquid-fuel rockets 
undertaken during the period from 
1929-1941. As is well known and 
has often been remarked upon, Dr. 
Goddard published virtually nothing 
during his lifetime, and any estimate 
of his work had to be based upon his 
two short and sketchy Smithsonian re- 
ports and some 60 patents. The pres- 
ent book is designed to shed some 
light on the experimental work he per- 
formed, mostly in New Mexico, and 
especially during the period following 
the second Smithsonian report of 
1936. 

The two editors state in an introduc- 
tion that at the time of Dr. Goddard’s 


For information on 1.A.S. Li- 
brary Service Facilities, see 
page 55 


Statements and opinions ex- 
pressed in Book Reviews are to 
be understood as individual ex- 
pressions and not necessarily 
those of the Institute. 
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death the following material (in addi- 
tion to several complete rockets, 
rocket motors, and other parts) was 
available to them: (1) one set of 
early notebooks covering the period 
from 1899 to 1910; (2) one set of note- 
books containing ideas, later mostly 
embodied in patents, from the period 
1924 to 1942; (3) one set of note- 
books describing the experiments from 
1920 to 1943, comprising 5,500 type- 
written pages, 2,600 photographs, and 
500 pages of sketches and drawings; 
(4) a set of reports to the Smithsonian 
Institution and The Daniel and 
Florence Guggenheim Foundation; 
(5) several book-length manuscripts 
and a condensation from his notes; 
(6) papers on 70 patents and notes for 
an additional 100 patents applied for 
by his executor; and (7) 3,000 photo- 
graphs, films, etc. The material com- 
prising the present book consists of the 
condensed notes listed under (5). 


Dr. Goddard’s work fell into four 
clearly distinct phases. The first 
phase extended from 1899, when the 
then 17-year-old student made his 
first notes, until the end of World 
War I, in the course of which he made 
experiments with solid-fuel rockets. 
The second phase was that financed 
by the Smithsonian Institution and 
Clark University, lasting from 1919 
to 1929, during which time the first 
experiments with liquid-fuel rockets 
were made. The third phase was the 
period from 1929 to 1941, financed 
mostly by Daniel Guggenheim and 
by the Guggenheim Foundation. The 
fourth phase was Dr. Goddard’s work 
at Annapolis from 1941 until his death 
on August 10, 1945. This fourth 
phase is still classified matter, but a 
rather detailed outline of the work 
during the second and third phases is 
now available. 


The shot-by-shot and experiment- 
by-experiment reports taken from Dr. 
Goddard’s notebooks with apparently 
no editing will make interesting read- 
ing, especially to the working experi- 
menter or to the young engineer who 
intends to devote his later life to 
rocket experimentation. In Dr. God- 
dard’s work on gyrostabilizers and on 
fuel pumps, it seems to this reviewer 
that many of the difficulties encoun- 
tered. would have been almost auto- 
matically avoided if he had only been 
able to go to a larger size. It also 
seems as if the problem of cooling the 
motors was never completely mas- 
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@Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. Butitis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 
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tered, as, indeed, it is probably impos- 


sible to do with gasoline as a fuel. 


The publication of this book, with 


its careful documentation of an impor- 
tant and hitherto unknown chapter in 
the history of rocket research, has at 
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long last filled a gap in the rocket see. 
tion of technical libraries. 
WILLY Ley 
Research Engineer, 
Washington Institute 
of Technology, Ine, 


Book Notes 


ELECTRONICS 


Principles of Radar Denis Taylor and C. H 
Westcott. Cambridge, at the University Press; 
New York, The Macmillan Co., 1948. 141 pp., 
illus., diagrs., figs. $3.50 

An introduction to the technical aspects of 
radar design and employment for engineers, 
physicists, and advanced students. Knowledge 
of electromagnetic theory, usual radio practice 
the calculus, and the Vv —1) convention are 
requisite for a full understanding of the principles 
explained. The m 
text are introduced 


matical portions of the 
nly after clear and compre- 
hensive explanations of the theory and practical 
problems involved. Contents are: The Genera 
tion and Reception of 
Factors Affecting the Performance of a Radar 
Equipment; Radar Ranging; The Determination 
of Azimuth; The Determination of Elevation; 
Systems for Determining Both Azimuth and 
Elevation; Unwanted Echoes; Electrical Charac 
teristics of Typical Radar Equipments; and 
Secondary Radar There are two appendixes 
Glossary of Symbols 


Pulse Modulated Systems; 


and Standard Formulae; 
and The Calculation of Absorbing, Scattering and 
Echoing Areas. The book is well indexed, and 
there are numerous block diagrams, graphs, and 
line drawings depicting cathode-ray tube dis- 
plays. Reference to other works are made 
occasionally in the text and in footnotes. Dr 
Taylor is Superintendent of the Telecommunica- 
tions Research Establishment (T.R.E.) of the 
British Ministry of Supply, and Dr. Westcott is 
with the Physics Department of Birmingham 
University and was formerly Senior Scientific 
Officer of the T.R.I 


Microwave Antenna Theory and Design. 
Edited by Samuel Silver. (Massachusetts Insti- 
tute of Technology, Radiation Laboratory Series 


No. 12.) New York, McGraw-Hill Book Com- 
pany, Inc., 1949. 623 pp., illus., diagrs., figs 
$8.00. 


The principal type f antennas considered are 


pencil-beam antennas and antennas for toroidal 
and flared beams for use in that part of the spec- 


trum extending from 0.1 to2icm. Antenna pat- 
terns, microwave beams and transmission lines, 
radiating elements, and impedance characteris- 
tics comprise, in general, the main topics. The 
treatment of developments in theory and of the 
solutions to practical problems in mathematical 
is based chiefly on work done during World War 
II at the M.I.T. Radiation Laboratory. The 
principles of electromagnetic theory and physical 
optics receive detailed treatment so that the 
antenna engineer may use this knowledge as a 
basis for design The text is documented with 
numerous footnote references to books, periodical 
articles, and Radiation Laboratory Reports. There 
is a detailed table of contents and a 9-page index. 
Aircraft-antenna and radome problems are the 
main topics handled in Chapter 14, Antenna 
Installation Problems. Contents: Survey of 
Microwave Antenna Design Problems; Circuit 
Relations, Reciprocity Theorems; Radiation 
from Current Distributions; Wave Fronts and 
Rays; Aperture 
Illumination and Antenna Patterns; Microwave 


Scattering and Diffraction; 


Transmission Lines; Microwave Dipole Antennas 
and Feeds; Linear Array Antennas and Feeds; 
Waveguide and Horn Feeds; Dielectric and 


Metal-Plate Lenses; Shaped-Beam Antennas; 


Antenna Installation Problems; Antenna Meas. 


urements—Techniques; Antenna Measure. 
ments—Equipment. 
Velocity- Modulated Thermionic Tubes, 


A. H. W. Beck. Cambridge, at the University 
Press; New York, The Macmillan Co., 1948 
180 pp., figs. $3.75. 

The developments in velocity-modulation tubes 
since 1939 are given principal emphasis. It js 
assumed that the reader is familiar with prewar 
radio theory and technique and its mathematica] 
aspects. The manuscript was completed April, 
1946, but it has been brought up to date by the 
inclusion of the appendix on the traveling-wave 
tube and the addition of references to literature 
published during the next year. The author, who 
is with the Standard Telecommunication Labora- 
tories and was formerly Senior Temporary Scien- 
tific Officer with the British Admiralty, has made 
use of both published and unpublished data com- 
piled by British and American companies and 
governmental research agencies. Contents: 
Chapter 1, The Elementary Principles of Veloc- 
ity-Modulation Tubes; Chapter 2, Cavity 
Resonators; Chapter 3, The Theory of Velocity 
Modulation; Chapter 4, Heavy Current Electron 
Beams; Chapter 5, Velocity-Modulation Ampli- 
fiers and Frequency Multipliers; Chapter 6, 
Klystron Oscillators; Chapter 7, Reflex Klystron 
Oscillators; Chapter 8, Miscellaneous Types of 
Velocity-Modulation Tube; Chapter 9, Limita- 
tions and Defects in Velocity-Modulation Tubes; 
and Chapter 10, The Design Requirements and 
Manufacture of Velocity-Modulation Tube 
Components. The material in Chapters 3 and 5 
to 8 comprises, in importance, the major part of 
the book. The book closes with: two appendixes, 
one on an example of the design of a high-pow- 
ered c.w. klystron, and the other on the traveling- 
wave tube; five brief tables of performance and 
design variables, calculated to slide-rule accuracy; 
a list of symbols; a bibliography of six text 
books and three papers that are not mentioned 
in the text; and a subject index of a little more 
than a page. All formulas are given in m.k.s 
units. 


MODEL AIRPLANES 


Performance and Longitudinal Stability of Jet 
Propelled Aircraft, With Special Consideration of 
Flying Airplane Models. P. Bielkowicz. Lon- 
don, Alma Book Company Ltd., 1947. 
diagrs., figs. 8s. 

The theory of longitudinal stability is applied 
to a model jet aircraft to illustrate a complete 
treatment of a flying model. The presentation of 
the theoretical portions of the book presupposes 
only an understanding of the simplest fundamen- 
tals of differentiation and integration. In their 
final shape, the formulas that are derived can be 
used by readers unacquainted with calculus. The 
ram-jet and the resonance-types of jet engine are 
considered. Principal attention is given to the 
ram-jet model because of the difficulties presented 
by the high launching speed it requires. A 
general pattern of calculations is outlined which 
can be applied to the resonance model and is 
equally appropriate for designing propeller- 
powered aircraft. Tables and graphs are included 
in the text and a bibliography. Eleven refer- 
ences to books, N.A.C.A. Reports, and the 
Journal of the R.Ae.S. are appended. 
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Fine Arizona sand, whipped by 100 mph winds, seeks 
to sting to death this AiResearch actuator and its 
tiny precision motor. 

Later, this equipment will undergo other torture 
tests—the most gruelling ever devised—to prove its 
performance ability. 

All told, 2000 hours will be devoted to such punish- 
ment as searing oil sprays, corrosive salt baths, attack 
by 11 kinds of fungi under 100% tropic humidity, 
baking, freezing, jolts of high voltage, etc. Finally, 
in a copper-lined vault, the motor must prove that 
it will not create radio interference. 

The ability of AiResearch to design, manufacture 
and test equipment that can keep on doing its job, 
come hell or high water, is one reason the majority 
of all high-altitude and jet type aircraft produced 
in the U.S. are AiResearch equipped. 
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Seventy Days of TORTURE! 


@ Whatever your field—AiResearch engineers 
—designers of rotors operating in excess of 
100,000 rpm— invite your toughest problems 
involving high speed wheels. Specialized 
experience is also available in creating compact 
turbines and compressors; actuators with 
high speed rotors; air, gas, and fluid heat 
exchangers; air pressure, temperature, and 
other automatic controls. 


Write AiResearch Manufacturing Company 
Los Angeles 45, California 
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NAVIGATION 


The Computation of Orbits. Paul Herget. 
University of Cincinnati, Cincinnati, Published 
privately by the Author, 1948. 177 pp., figs. 
$6.25. 

The textbook is for both students of astronomy 
and students of mathematics. It was developed 
from the lectures by the author, who is Professor 
of Astronomy at the University of Cincinnati 
Observatory, and Director of the Cincinnati Ob- 
servatory, on orbit computation. 

All formulas and precepts have been prepared 
for use with a modern hand-operated, desk-model, 
calculating machine. The orbits of minor planets 
are treated before the orbits of comets because 
they require a minimum of theory and solutions 
can be obtained more readily. The student is 
assumed to be familiar with differential and 
integral calculus but not with the calculus of finite 
differences, to which an entire chapter is devoted. 
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A second preliminary chapter states the problems 
in spherical astronomy before the problem of two 
bodies is taken up. Succeeding chapters contain 
the method of La Place and the methods of Gauss 
and Olbers for the computation of the orbit and 
the ephemeris of a newly discovered object in the 
solar system, improvement of the calculated orbit, 
and the accommodation of special perturbations. 
Finally, a simple outline is given of the Method of 
General Perturbations of Hansen, and each step in 
the computations is described in detail. The 
material has been arranged in a continually un- 
folding psychological order rather than in a 
strictly logical order, and each method is intro- 
duced in a setting that shows and describes the 
manner in which it was discovered, including all 
the pitfalls and futile attempts. Tables are in- 
cluded for sines and cosines, argument in “‘cir- 
cles,” topocentric 
cients (critical 
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SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


@ Good Performance 
® Dependability 

@ Light Weight 

@ Compactness 

Appearance Appeal 
@ Value Appeal 


® Low Maintenance 


These important qualities 
contribute to the popular accept- 
ance and satisfactory perform- 
ance of any product requiring a 


special application motor. 
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interpolation of integration tables, and invery 
cube. Literature is cited throughout the text, ang 
there is a combined index of names and subjects 


PRODUCTION 


Design for Welding. Robert S. Green, Editor 
Cleveland, The James F. Lincoln Arc Welding 
Foundation, 1948. 1024 pp., illus., diagrs., figs, 
$2.00. 

A compilation of 82 papers on arc-welding de. 
sign and practice which received awards from 
The James F. Lincoln Arc Welding Foundation 
Six papers are of direct interest to aeronautical 
engineers: Development of Arc Welded Pro. 
peller Hubs, Douglas W. Hamilton, Clarence ¢ 
Mast, and Paul F. Hackethal; Arc Welded As. 
sembly of the B-36 Engine Mount, E. C. Cop. 
stantino; Aircraft Landing Gear Support Weld 
ment, Richard C. Findeiss; Arc Welding of Wing 
Attachment Strut on Postwar Personal Airplanes, 
Sherman S. Graves and E. E. Rippey; Arc Weld- 
ing of Landing Gear Dollies for Aircraft Main- 
tenance, George Habian; and Designing a Welded 
Aircraft Seat with Magnesium, Peter G. Poetto 


SCIENCES, GENERAL 
MATHEMATICS 


Practical Analysis; Graphical and Numerical 


Methods. Fr. A. Willers. Translated by Robert 
T. Beyer. New York, Dover Publications, Inc., 
1948. 422 pp., illus., diagrs., figs. $6.00 


A considerable amount of the research spon- 
sored by aeronautical establishments during re- 
cent years has been devoted to the practical solu- 
tion of the mathematical formulas that have been 
developed in the course of studies of airfoils, flow 
fields, flight mechanics, other phases of 
aeronautical theory. Mathematical terms, con- 
cepts, and techniques have therefore come more 
and more to the attention of workers connected 
with aircraft research and design. This book, 
translated from the German, discusses the numeri- 
cal, graphic, and instrumental solution of mathe- 
matical problems and affords an integrated presen- 
tation of many methods that are often not clearly 
understood, except by the mathematician, and 
for which fundamental explanations are frequently 
hard to find. The first chapter deals with the 
problem of calculating with approximate numbers 
and discusses the theory accuracy and relative 
value of such mechanical aids as tables, graphs, 
and mechanical computers. The 
section on the slide rule has been rewritten to cor- 
respond with the American, rather than the con- 
tinental, instrument. 


and 


nomograms, 


The section on calculating 
machines in the original text has been replaced by 
a new monograph by Treacy W. Simpson to re- 
flect current methods with American-made cal- 
culators and includes an extensive outline of their 
application. The second chapter contains the 
the third, 
methods of approximate integration and differen- 
tiation. The fourth chapter takes up the prac- 
tical determination of the roots of single algebraic 
equations and systems of linear equations, and the 
fifth deals with empirical formulas and curve 
fitting. The sixth chapter includes methods of 
graphic and numerical integration of differential 
equations. The original work, written in 1928, 
has become universally recognized for its complete- 
ness, its careful evaluation and comparison of the 
various methods, and its well-balanced treatment 
The author presupposes that the reader has a 
background in advanced mathematics. Al- 
though his text must be read slowly and with 
attention because of the nature of the subject 
matter, the author has presented his material 
with such clarity that it can be read with profit 
by a person with limited mathematical training 
It has not been practical to compare the trans- 
lated text with the original. The English is sim- 
ple, idiomatic, and not marred by ‘“‘foreignisms.’ 
The diagrams, for the most part, are reprints of 
those in the original volume and have suffered 
somewhat in the reproduction. References are 
listed at the ends of chapters. There is a subject 
index and an index to authors cited. 
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1.A.S. Sections 


(Continued from page 21) 


‘for turboprop engines and as rocket 
fight path simulators for the solution 
of equations of motion of a rocket. 
Electronic computers also may be 
used for analysis instead of synthe- 
sis—i.e., determine the required initial 
design data for a given end result. 
Total differential equations are ca- 
pable of solution by electronic comput- 
ers; however, partial differential 
equations remain a great problem. 


Chicago Section 


A. J. Mooers, Secretary 


H. V. Hawkins, Professor of Civil 
Engineering at Illinois Institute of 
Technology, Chicago, was elected 
Chairman of the newly organized 
Section at a meeting January 11. 
Approximately 115 members attended. 
> Other Posts Filled—Other officers 
chosen were: Vice-Chairman, K. L. 
Burroughs, Vice-President of Aero- 
nautical University; Secretary, A. J. 
Mooers, Aerodynamicist, Ordnance 
Research Division, University of Chi- 
cago; Treasurer, R. H. Wendt, Chief 
Engineer, Aircraft Division, Globe 
Corporation; and Representative to 
Nominating Committee for Area Coun- 
cilors, C. N. Lusty, Assistant Chief 
Engineer, Aircraft Division, Globe 
Corporation. 

Members of the Advisory board 
are R. O. Brittan, C. F. Eck, R. S. 
Hartenberg, H. L. Hull, W. A. Klikoff, 
T. G. Linnert, F. A. Rappleyea, and 
R. G. Urquhart, 

Dr. J. T. Rettaliata, Dean of Ar- 
mour College of Engineering, Illinois 
Institute of Technology, gave a talk 
on ‘‘Jet Propulsion,’ with which he 
showed slides illustrating gas-turbine 
fundamentals, pictures of successful 
jet aircraft, and the comparison be- 
tween jet and reciprocating engines. 


Dayton Section 


William A. Barden, Secretary 


The joint meeting January 18, at 
which the Dayton Section members 
were guests of the Dayton S.A.E. 
Section, featured Mr. Andrew Kali- 
tinsky, Chief Power Plant Engineer, 
NEPA Project, Oak Ridge, who spoke 
on ‘“‘Atomic Power and Aircraft Pro- 
pulsion.”’ 
> Unlimited Range—Mr. Kalitinsky 
said that atomic energy as a source of 
power for aircraft promises to achieve 
results unobtainable by standard 
fuels—airplanes combining extremely 
high speed with almost unlimited 
range. 


PLANNING TO MAKE I.A.S. HISTORY 
On January 9, 1949, all officers and committees of the Los Angeles Section met to chart their 


share of the West Coast’s biggest year. 


With the new western headquarters building to be 


available for the Annual Summer Meeting July 21-22, Chairman Joe Barfoot and his cohorts 
have big plans for outstanding meetings, field trips, building dedication, and new membership. 


“We have not manufactured an 
atomic power plant for aircraft,’’ said 
Kalitinsky, ‘‘but we can say that the 
practical development of atomic en- 
ergy as a source of power calls for the 
active cooperation of both scientists 
and engineers in research institutions 
and industry if an early and successful 
application of this power is to be 
made.”’ 
>» High Temperature Problem—<Ac- 
cording to Kalitinsky, many of the 
problems confronting the practical 
realization of atomic aircraft power 
plants are connected with the attend- 
ant high temperatures. Unlike chem- 
ically fueled engines, high thermal 
efficiency is not the primary rea- 
son for wanting high temperatures in a 
nuclear engine. The temperature 
problem is aggravated by the heat 
transfer problem. 

The engine component of the nu- 
clear installation, Kalitinsky said, 
may be expected to weigh the same as 
a conventional power plant of the 
same horsepower or thrust rating. 
The weight of the reactor shielding is 
therefore equivalent to the weight of 
the fuel and fuel tanks in chemically 
powered aircraft. 


Detroit Section 


Henry H. Kerr, Secretary 


At the Section’s January 6 meeting, 
members heard Walter E. Jominy, 
Staff Engineer of Chrysler Corpora- 
tion, on the topic of ‘“‘SSome Modern 
Concepts in the Selection of Ma- 


terials.’’ Chairman Robert Dale pre- 
sided with 20 members present. 


Philadelphia Section 


J. Albert Ray, Secretary 


Members attending the December 2 
meeting heard Lt. Comdr. George W. 
Hoover, U.S.N., on the subject of 
“Consideration of the Human Ele- 
ment in Cockpit Design.” 
> Best Insurance Policy—Com- 
mander Hoover, who is head of the 
Flight Section of the Special Devices 
Center, Sands Point, Long Island, 
N.Y., has worked on standardization 
of fighter cockpits for Naval aircraft. 
He said Americans stand on the thresh- 
old of a new era, the age of super- 
sonic flight. Upon their crossing that 
threshold, Commander Hoover said, 
may depend the security of this 
nation, for air power is clearly our 
best insurance policy, either for main- 
taining peace or for winning another 
war. 

Supersonic flight will require super- 
sonic pilots, he said. Human reac- 
tion time has become a No. 1 con- 
sideration in the design of any man- 
operated equipment. The pilot of 
the future may, in effect, be merely 
the brain carried to the scene of action 
in order to make tactical decisions. 

The flight of the aircraft itself must be 
almost fully automatic. 

Such a program is possible and is, 
Commander Hoover'concluded, at the 
present time under research and de- 
velopment. 
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This is the U.S. Air Force 
version of the famous 
Lockheed Constellation. 
Tried and proven in 4,000 
million passenger miles on the 
world’s commercial air routes, 
the swift Constellation has been 
made available to the Military 
Air Transport Service (MATS) 
for the more important flying 
tasks of theall-important science 
of logistics. 


LOOK TO LOCKHEED 
FOR LEADERSHIP 


Lockheed Aircraft 


Corporation 
Burbank, California 


© 1949, Lockheed Aircraft Corp. 


IA.S. NEWS 


San Diego Section 
William T. Immenschuh, Secretary 


The December 3 joint dinner-meet- 
ing with the §.A.E., attended by 130 
members, was presided over by Wil- 
liam Clegern of the Program Com- 
mittee. 
> Cold Subject—Principal speaker 
was George Q. Noville, an explorer 
and former officer in the Navy and 
Air Force, who spoke on ‘Cold 
Weather Operations.”’ 

Mr. Noville, who was advance 
officer for U.S. Army’s “Around the 
World Flight”? 1923-1924, and Execu- 
tive Officer on the Byrd North Pole 
Expedition, 1925-1926, and on the 
Byrd Antarctic Expedition, 1932- 
1934, in addition to many other not- 
able achievements in flight and ex- 
ploration, spoke of early attempts to 
utilize World War I aircraft for air- 
mail services and the problems en- 
countered under cold weather con- 
ditions. 

Movies were shown of flight trials 
and the take-off of the Fokker air- 
plane, America, in which Admiral 
Byrd crossed the Atlantic and in which 
Mr. Noville was copilot and flight en- 
gineer, and of the early Arctic ex- 
peditions and 1932-1934 Antarctic 
expedition in considerable detail. 


Seattle Section 
Robert M. Robbins, Secretary 


Dr. K. C. Clark, Professor of 
Physics, University of Washington, 
spoke at the December 14 meeting on 
the subject, “‘The Upper Atmos- 
phere.”’ 


> Nature Helps—Dr. Clark dis- 
cussed in nontechnical language the 
methods used to study the upper at- 
mosphere and how some of nature’s 
phenomena assist greatly in this ex- 
ploration. 

At the lower altitudes, below about 
70 miles, airplanes, balloons and V-2 
rockets permit direct observations. 
At heights from 40-70 miles, incan- 
descent meteors traveling from 10,000 
to 40,000 m.p.h. are the source of 
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much information, while in the 80- 
200-mile altitude range the aurora 
borealis is a major source of knowl- 
edge. 

> Sun Bombardment—Northern 
lights, said Professor Clark, are caused 
by the bombardment of our outer at- 
mosphere with particles from the sun. 
Because of the stronger magnetic 
fields near the poles of the earth, the 
bombardment is more concentrated in 
these regions. 


Washington Section 


Ralph F. Broberg, Secretary-Treasurer 


Speaker of the evening at the De- 
cember 1 meeting, at which Milton 
Ames was introduced as the new 
Chairman by Ivan Driggs, Past- 
Chairman, was Melvin N. Gough, 
Chief of the Langley Flight Research 
Division of N.A.C.A. 
> Supersonic Problems—Mr. Gough 
discussed some of the organizational 
and operational problems that have 
arisen in the development of a super- 
sonic flight research test program. 
The requirements and background of 
a supersonic research test pilot were 
outlined, and the pilot’s contribution 
to the success of the program were ex- 
plained. Mr. Gough emphasized the 
basic similarity between the subsonic 
and supersonic research pilot’s posi- 
tion. 

Films of the Bell X-1 were shown at 
conclusion of the talk. 


Wichita Section 
H. E. Dickard, Secretary 


The section held its monthly dinner 
meeting on December 2 with 35 
present at the dinner and an additional 
number after dinner. Elton H. Row- 
ley, Chairman, presided. 
> High Lift Device—A paper, “Ex- 
ternal Airfoil as a High Lift Device,”’ 
was given by Doug Heimberger of the 
Boeing-Wichita Flight Test Section. 
Author of the paper was Earl Weining, 
Project Engineer of Boeing. 

Wilfred Pearce, Treasurer, gave a 
financial report. 


News of Members 


Group Capt. D. F. Anderson, R.A.F. 
(ret.), is Vice-President in Charge of Pro- 
duction, Fiberlast of Canada Ltd. He 
lives in Camden, Me. 

Richard Archbold is President of the 
Archbold Biological Station at Lake 
Placid, Fla. 

Hall E. Beatty is Senior Detailer at 
McDonnell Aircraft Corporation. 


Charles T. Boehnlein resigned from 
Douglas Aircraft, Santa Monica, where he 
was a Design Specialist, to become a Lec- 
turer in Engineering at University of Cali- 
fornia-at Los Angeles. 


Alan R. Bott, former Lieutenant (j.g.), 
U.S.N., is now at Doman-Frasier Helicop- 
ters, Inc., as Director—Flight Engineering 
Research. 
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AUSTENITIC STAINLESS STEELS 


MAY DO IT BETTER... 


Hundreds of companies are today setting new 
standards of low-cost performance through the judicious 
use of austenitic chromium-nickel stainless steels. 


By redesigning these stainless chromium-nickel alloys 
often permit making parts much lighter in weight, 
while still providing ample structural strength. 


Not only can you trim bulk and deadweight by using 
chromium-nickel stainless . . . you can assure longer service 
life because these alloys are resistant to attack 
by nearly all oxidizing acid conditions. 


In elevated temperature service they resist creep, 
scaling or oxidation, and at low temperatures they remain 
tough and offer exceptional resistance to impact. 


You can draw, spin, forge, weld, solder, punch, shear 
or bend chromium-nickel stainless steels. 


They are used where you need high resistance to 
corrosion and heat, along with good resistance to impact, 
wear and abrasion. They assure long, trouble-free 
performance of equipment, the appeal of beauty 
and durability in decorations, hygienic 
cleanliness as well as economy in food, drug, 
chemical and other process industries. 


EMBLEM OF SERVICE 


Over the years, International Nickel has accumulated 
Leading steel companies produce austenitic 


a fund of useful information on the properties, treat- 
chromium-nickel stainless steels in all commercial forms. 


ment, fabrication and performance of engineering 
A list of sources of supply will be furnished on request. 


alloy steels, stainless steels, cast irons, brasses, 
bronzes, nickel silver, cupro-nickel and other alloys 
containing nickel. This information is yours for the 
asking. Write for “List A” of available publications. 


THE INTERNATIONAL NICKEL COMPANY, INC. 67 Wall St., New York 5, N.Y. 
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ROMEC PUMP APPOINTEE 


Andrew F. Haiduck has been appointed 
General Manager and Chief Engineer of 
the Romec Pump Company Div., Lear, 
Inc., at Elyria, Ohio. Mr. Haiduck as- 
sumes new responsibilities after two years 
with Fairchild Engine & Airplane Corp., 
Farmingdale, L.I., part of which time he 
was General Manager of the Duramold 
Division. 


Henry L. Brownback has been made a 
Chevalier of Legion of Honor by the 
President of France for scientific and 
engineering work he had done in France. 


Paige B. Burbank is an Engineer with 
the National Advisory Committee for 
Aeronautics, Langley Field, Va. 


H. H. Cherry was recently appointed 
Assistant Professor and Research Assist- 
ant in the Department of Aeronautical 
Engineering at Texas A. & M. College. 
He came to the college from Douglas Air- 
craft in Santa Monica, where he was Pre- 
liminary Design Engineer for the past 3 
years. 

A. C. Coffman is General Manager with 
the Chamberlain Engineering Corpora- 
tion, Division of U.S. Stoneware Company. 


Joseph J. Dysart has been promoted to 
Maintenance Manager, Pan American 
World Airways, at Miami. 


William H. Ehmcke, formerly Flight 
Test Engineer at Convair, now is in the 
W. G. Ehmcke Sheet Metal Works as an 
Estimator. 


Joseph P. Fay, formerly Engineering 
Design Checker at Convair’s Ft. Worth, 
Tex., plant, now is Structural Design 
Engineer for H. L. Yoh Company, Inc., at 
Northrop Aircraft, Hawthorne, Calif. 


Forest W. Fingerle moved to San Diego 
where he is Engineering Designer B at 
Consolidated Vultee Aircraft. 


R. T. Goodwin, formerly Head of the 
Aviation Department, Shell Oil Company, 
has been named Manager of Shell’s Special 
Products Department. 


J. I. Hamilton is Project Manager with 
Frederick V. Lawrence, Inc. He had been 
with Propeller Division, Curtiss-Wright 
Corporation, as Assistant Sales Manager. 


LAS NEWS 


Adolph M. Hanson is Layout Draftsman 
at McDonnell Aircraft Corporation, 
Robertson, Mo. 

E. G. Havard, who is in the Performance 
Section, Rolls-Royce Ltd., Hucknall 
Aerodrome, No. Nottingham, England, 
has been elected an Associate Fellow of 
The Royal Aeronautical Society. 

Stanley Hiller, Jr., has announced the 
price tag of the recently licensed Hiller 
360 helicopter to be $19,995 f.a.f., Palo 
Alto. Distributor deliveries began in 
February. United Helicopters, of which 
Hiller is President, has facilities to pro- 
duce two ’copters a day when full produc- 
tion is achieved. 

Rudolph A. Johnson is under ‘‘lend- 
lease’ contract to Boeing Airplane Com- 
pany (Seattle) from Curtiss-Wright (Co- 
lumbus). 


AIR-LINE OPERATIONS ENGINEER 


Carl F. Schmidt's appointment to the new 
position of air-line operations engineer an- 
nounced by Lockheed Aircraft revealed an 
innovation in the company’s customer 
service program. A member of Lockheed’s 
Engineering Flight Test Division since 
1941, Schmidt worked on the Connie pro- 
gram since early flight-test days nearly 6 
years ago. He was closely associated with 
A.T.C. during introduction of the C-69 at 
war’s end and spent some time in the field 
assisting air-line operators in working out 
early operational problems. 


Charles H. Kaman was named Chair- 
man of the Board, President and Treasurer 
of Kaman Aircraft Corporation, at the 
company’s annual stockholders meeting. 
Kaman also has been appointed to 
N.A.C.A. Subcommittee for Aeronautics 
on Helicopters. 

Vincent F. Lopresti is with Standard 
Engineering, Inc., Plainfield, N.J., as 
Field Engineer assigned to the U.S. Navy. 

William G. McCamant is Engineer B, 
Aerodynamics, Boeing Airplane Com- 
pany, Seattle. 

Andrew C. McDermott has moved from 
Chicago to 1226 S. 140th St., Seattle, 
Wash., where he is employed by Boeing 
Airplane Company. 

Albert De Neufville is an Instructor in 
Mechanics at Lehigh University. 
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William D. O’Brien is attending Har- 
vard Graduate Business School and expects 
to return to the aircraft industry following 
completion of the course. 


Carl M. Onspaugh is now living at 28 
Lawn St., Dayton, Ohio. He is Flight 
Test Engineer in the Engineering Perform- 
ance Section of the Flight Test Depart- 
ment at Wright Field and is assigned to 
the B-36 Project assisting in the daily 
reduction of flight-test data, acting as 
engineering observer on test flights, and 
assisting in compilation of results and data 
obtained. 

Werner Pfenninger, of Switzerland, has 
joined Northrop Aircraft, Inc., Haw- 
thorne, Calif. New address is 443 West 
118th St., Hawthorne, Calif. 

Ralph E. Sliney, Jr., is at Wright- 
Patterson Air Force Base in the Flight 
Data Branch, Aircraft Projects Section, 
Engineering Division, Air Materiel Com- 
mand. 

John E. Soenke is Dayton Representa- 
tive for The Glenn L. Martin Company. 
He formerly was Business Manager, Com- 
mercial Airplanes, for Martin. 

Lt. Col. Charles T. Stoffer, formerly 
Inspector General, Flight Service, 
M.A.T.S., is now Executive Officer at the 
Goose Bay, Labrador, Air Force Base. 


James E. P. Sullivan, Laboratory En- 
gineer for Chrysler Airtemp, Dayton, was 
appointed to a 5-year term on the Dayton 
Plan Board by the Dayton City Commis- 
sion. Healsoisa member of the governing 
board of the S.A.E. and the inventor of 
several patents on military aircraft. 

Robert K. Wattson, Jr., is Associate 
Professor of Mechanical Engineering and 
Head of the Aeronautical Engineering 
Section, North Dakota Agricultural Col- 
lege. In the December REviEw, Mr. 
Wattson had been named Assistant Pro- 
fessor by error. 


HEADS SHELL AVIATION 


Joseph S. Harris, formerly Assistant 
Manager of Sheil Oil’s Aviation Depart- 
ment, with headquarters in New York City, 
has been named Head of the Department. 
An M.I.T. grad, he has been with Shell 
since 1930, when he started as research man 
in Technical Products Department. 
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This skin temperature measuring device 
offers an extremely fast response time, 
a temperature range from 0° to 500° C, 
and a wide voltage variation through 
its temperature range. 


Recently expanded manufacturing 
facilities afford firm delivery of 
1949 improved instrument and 
power- 

plant 

equipment. 


285 W. Colorado, Pasadena 1, California 
697 Morris Turnpike, Springfield, N. J 


AIRSURANCE 


Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 
at new low rates 
No Physical Examination +» No Age Limit 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 
$50.00 per week when disabled 


PREMIUM $38.00 per year 


Backed by the 
Combined Assets of 


Aetna Casualty & Surety Co. 

American Surety Co. of N.Y, 

Century Indemnity Compony 

Hartford Accident & Indem- 
nity Co. 

Morylond Casualty Co. 


Massachusetts Bonding & 
Insurance Co. 

New Amsterdam Casualty Co. 

Stondard Accident Insurance 
Compony 

Travelers indemnity Co. 

United Stotes Fidelity & 


Gvoranty Co. 


WRITE OR PHONE ANY U S. GROUP OFFICE 


UNITED STATES AVIATION UNDERWRITERS 
CHICAGO 


(OS ANGELES 


WASHINGTON 
ATLANTA 


ENGINEERING 


A. J. Wittenbach, Jr., is Flight Test 
Analyst at McDonnell Aircraft Corpora- 
tion, Robertson, Mo 

W. H. Womer has been made Develop- 
ment Engineer at the International Resist- 
ance Company, Philadelphia, manufac- 
turers of radio resistors. Mr. Womer pre- 
viously was Design Engineer. 


Members Elected 


The following applicants for membership 
or applicants for change of previous grades 
have been admitted since the publication 
of the list in the last issue of the REVIEW. 


Elected to Associate Fellow Grade 


Zucrow, Maurice J., Ph.D., Professor of 
Gas Turbines & Jet Propulsion, Purdue 
University. 


Transferred to Associate Fellow Grade 


Winchester, James Eugene, Commercial 
Engineering Sales, Airplane Div., Curtiss- 
Wright Corp. 


Elected to MEMBER Grade 


Bitner, James Vincent, Jr., B.M.E., 
Layout Designer, The Glenn L. Martin 
Co. 


Buck, Robert N., Capt., International 
Div., T.W.A., Inc 

Calhoun, John Thompson, B. of M.E., 
Group Leader, Fuselage & Equipment 
Analysis, Beech Aircraft Corp. 

Culbertson, Allman T., Col., U.S.A.F.: 
Chief, Cargo Branch; Acting Chief, Air- 
craft Projects Section, Engineering Div., 
Air Materiel Command, Wright-Patter- 
son Air Force Base 

Felberg, Fredrick Hartman, M.S. in 
Ae.E., Chief of Operations Div., Coopera- 
tive Wind Tunnel; Lecturer in Aero- 
nautics, GALCIT, California Institute of 
Technology. 

Frearson, Harold, Technical Repre- 
sentative at Winter Experimental Estab- 
lishment, R.C.A.F. (Edmonton), Rolls- 
Royce, Ltd. 

Gross, Bernard, B.S., Dir. of Labora- 
tories, Rohr Aircraft Corp. 

Hayman, Richard L., General Megr., 
Haskel Engineering & Supply Co. 

Linnaluoto, Veikko Vihtori, Dr. of Sc. 
(Math. & Physics), Aerodynamicist (Aero- 
Elasticity), SAAB Aircraft Co. 

Martinek, Johann, Dipl. Ing., Research 
Fellow, Harvard University (Navy Proj- 
ect), N.A.C.A. 

Milan, George Charles, Layout De- 
signer, Power Plant, The Glenn L. Martin 
Co. 

Roos, Erik Gustav Tage, Civilingenjor, 
Aerodynamic Flight Research Engineer, 
SAAB Aircraft Co.; Officer & Flight Engi- 
neer, Royal Swedish Air Force Reserve. 

Rother, Carl Joseph, Research Engineer 
“A,” Mechanical Test Section, Engineer- 
ing Test Lab., Consolidated Vultee Air- 
craft Corp. 
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ENGINE COOLING 
RADIATORS 


OIL COOLERS 


The G«Q Manufacturing Co. 


NEW HAVEN, CONNECTICUT 


Opportunity 


for 
Top Flight 
ENGINEERS 


With Aeronautical Experience 


Pioneers in the Research, Develop- 
ment, Design and Production of 
Tandem Rotor Helicopters offers ex- 
ceptional opportunity for engineers 
experienced in Aircraft Design. . 
Mechanical Design . . Stress Analy- 
sis .. Project Work . . Vibrations. . 
Flight Test and Instrumentation. 


Ambitious, progressive men with 
above experience requested to write 
at once giving age, education and 
experience to— 
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Salerno, Vito Lorenzo, D.Ae.E., Asst. 
Prof. of Applied Mechanics; Asst. Dir. of 
Aero. Structures Research, Polytechnic In- 
stitute of Brooklyn. 


Smith, Lyman Dutton, Engineering De- 
signer “‘A,’’ Douglas Aircraft Co., Inc. 


Sohn, Harry, M.A., Special Research 
Engineer, The Glenn L. Martin Co. 


Warther, Mary A., A.B., Sr. Aerody- 
namicist, The Glenn L. Martin Co. 


Williamson, Herbert Harris, B.S., Lt. 
Col. & Naval Aviator, U.S.M.C.; Com- 
manding Officer, Marine Aviation Detach- 
ment, Naval Air Test Center (Patuxent 
River). 

Zipkin, Morris A., M.S. in Ae.E., Engi- 
neering Specialist, Goodyear Aircraft 
Corp. 


Transferred to MEMBER Grade 


Baker, Joel Robert, Jr., B. of Ae.E., 
Staff Experimental Test Pilot & Project 
Pilot, Chance Vought Aircraft Div. 
(Dallas), United Aircraft Corp. 


Bernhard, Maurice B., B.S. in M.E. & 
Ae.E., Flight Test Engineering Inspector, 
C.A.A. (Los Angeles). 


Cohen, William S., B. of Ae.E., Aerody- 
namicist ‘‘B,’’ Douglas Aircraft Co., Inc. 


Conway, Robert Nelson, B. of Ae.E., 
Asst. Budget Officer, Langley Aero. Lab., 
N.A.C.A. 


Fiul, Abraham, B.S., Aerodynamics En- 
gineer, Northrop Aircraft, Inc. 


Henry, Beverly Z., Jr., B. of Ae.E., Aero. 
Research Scientist P-2, N.A.C.A. (Lang- 
ley Field). 

Meghreblian, Robert Vartan, B. of 
A.E., Sr. Engineering Analyst & Asst. 
Project Engineer, Jet Propulsion Lab., 
California Institute of Technology. 


O'Neill, James Eugene, M.S. in Ae.E., 
Sr. Engineer in Charge of Supersonic Wind 
Tunnel, Aircraft Div., Packard Motor Car 
Co. 


Rousseau, William Arnold, B.S. in 
Ae.E., Sr. Aerodynamicist, Curtiss-Wright 
Corp. 

Sheridan, Hugo G., B.S. in 
(Aero.), Aerodynamics Engineer, 
Glenn L. Martin Co. 


Weiss, Gilbert, B.Ae.E., Head, Weight 
Control Branch, Evaluation Div., Bureau 
of Aeronautics, Navy Dept. 


M.E. 
The 


Elected to Associate Member Grade 


Brown, Leon D., Jr., Flight Test Con- 
ductor, Consolidated Vultee Aircraft Corp. 


Fahim, Yousef Lotfy, B.S. in Ae.E. & 
M.E., Asst. Aero. Inspector, Civil Avia- 
tion Dept., Ministry of Public Defence 
(Cairo). 


Grosser, Joseph F., President, Quaker 
City School of Aeronautics. 


* Huxley, W. P., B.S., Sales Mgr., Hamil- 
ton Standard Propellers; Asst. Secretary, 
United Aircraft Corp. 


Majmudar, S. N., Chief Engineer, Civil 


Aviation Training Centre (India), Govt. of 
India. 


ILA.S. NEWS 


Transferred to Associate Member 
Grade 
Boschen, William O., B.S., Regional 
Aviation Sales Representative, Minneapo- 
lis-Honeywell Regulator Co. 
White, John Henry, B.S., General Megr., 
United Aircraft Supply Corp. 


Elected to Technical Member Grade 

Berger, Ernest John, First Lt., Naval 
Aviator, U.S.M.C.; Student, Test Pilot 
Training School, Naval Air Test Center 
(Patuxent River). 

del Solar, M. Jorge Gonzalez, Ae.E., 
First Lt., Engineer, Argentine Aero. Pur- 
chasing Commission in U.S.A. for Instituto 
Aerotechnico (Argentina). 


ENGINEERING AID —to assure most 
effective application of low-temperature silver 
alloy brazing and correct joint design. 


DIVIDENDS 
FOR USERS OF 


EASY-FLO 
SIL-FOS 


SAMPLE BRAZING — 
of specific parts sent in by 
customers to determine best 
brazing procedure. 


H 


“HOW TO” BULLETINS 
explaining in simple language 
the right way to apply low- 
temperature silver alloy braz- 
ing for various purposes. 


plants. 


AS originators and manufacturers 
of EASY-FLO and SIL-FOS we have 
always considered it part of our re- 
sponsibility to help users get maxi- 
mum benefit of the extraordinary 
time, labor and cost-saving poten- 
tialities of these low-temperature 
silver brazing alloys. In fulfillment 


AN DY & 


EMPLOYEE TRAINING 
Users’ employees may attend our 
brazing schools or we will help 
set up a training program in users’ 
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Fields, Raymond H., B.S.M.E. (Aero.), 
Engineering Asst., Mfg. Engineering Lab., 
Westinghouse Electric Corp. 

Levin, Stuart Mayer, B.Ae.E., Struc- 
tural Engineer “B,”’ Fairchild Aircraft 
Div., Fairchild Engine & Airplane Corp. 

Loesch, Franklin Christian, S.M., Pro- 
fessor-Asst. of Aerodynamics, Institute 
of Technical Aeronautics (Brazil). 

Nickel, Hal S., Jr., B.S., Aero. Project 
Engineer, David Taylor Model Basin 
(Maryland). 


Nuttall, Leonard John, B.S.M.E., Tech- 
nical Engineer, General Electric Co. 

Rapp, Philip Crowe, B.A., Dynamic 
Analyst, Bell Aircraft Corp. 


DEMONSTRATIONS — in your own shop 
to show what the alloys can do and how to use 
them correctly. 


RESEARCH — constantly 
seeking new and better ways 
of using the alloys and solv- 
ing users’ special 
problems. 


brazing 


TECHNICAL BULLETINS 
making available to users the 
facts and data on silver alloy 
brazing obtained through re- 
search. 


of that responsibility we offer to 
every user the services outlined on 
this page. Any or all are available 
for the asking. Further information 
about them will be gladly supplied 
on request. For EASY-FLO and 
SIL-FOS details write today for 
BULLETINS 12-A and 15. 


HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 
Bridgeport, Conn Chicage, tll. Los Angeles, Col. Providence, &. Toronte, Conedo 
Agents in Principal Cities 
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SPECIALIZING IN 
The OVERHAUL of: 
- LARGE AIRCRAFT 


PRECISION AIRCRAFT 
COMPONENTS 


MARINE ELECTRONIC 
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INSTRUMENTS 


REPAIR 


MODIFICATION 
ENGINEERING 
MANUFACTURING 


AIRCRAFT 
SERVICE 


FOR 
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engine aircraft, available to 
of the industry. 


to advance the efficiency « 


AVIATION MAINTENANCE 


AMC's CONTINUING SERIES OF DATA SHEETS — 


. . designed to make AMC’s procedures, 
developed in servicing large numbers of four- 


This policy has its foundation in the desire 


methods through the exchange of informa- 
tion. The original mailing of the file folder 


and presently published data sheets is auto- 
matically followed by subsequent releases. 
Many prominent leaders in the aviation field 
have taken advantage of this service by 
asking for the additional mailings. There is 
no charge. You are welcome to add your 
name to the list for the folder and future re- 
leases. Address: Dept. R-29. 


other members 


maintenance 


CORPORATION, Metropolitan Airport, Van Nuys, California 


rack. 


anc 
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AEROTEC VALVES... 


... for any liquid control application 


FLOAT VALVES 
PRESSURE & VACUUM RELIEF VALVES 
VENT VALVES 


REDUCING VALVES 
These valves have been widely used for years on 
aircraft and are being installed on many current 
models. They are built to Army-Navy Standards and 
are rugged and reliable in operation. 
Write on company letterhead for details, or ask 
for a field engineer to call. 


Sales and Project Engineers 


THE THERMIX CORPORATION 
First National Bank Bidg., Greenwich, Conn. 
(Offices in 28 principal cities) 


‘THE AEROTEC CORPORATION 


GREENWICH, CONN. 


DESIGN ENGINEERS 
LAYOUT AND DETAIL DRAFTSMEN 
TECHNICIANS 


Unique opportunities await you in the new and chal- 
lenging field of utilization of nuclear energy for the 
propulsion of aircraft. 

Design engineers with five years’ experience in the field 
of original design and development of conventional 
and jet type aircraft power plants, control mechanisms, 
servo systems, installations and test equipment. 


Draftsmen with three years’ experience on aircraft 
power plant components. Experience in fields other 
than aircraft may be applicable to those interested in 
a radically new design field. 


Positions also available for technicians, experienced 


in set up and operation of test rigs. 


In reply, please forward resume of education, exper- 
ience, salaries and pertinent personal data to: 


Employment Office 


FAIRCHILD ENGINE AND AIRPLANE CORPORATION 


NEPA DIVISION 
P. O. Box 415, Oak Ridge, Tennessee 
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Rockett John Alexander, B.S., Aero. 
Research Scientist, N.A.C.A. (Langley 
Field). 

Sohn, David, A.M., Aero. Research 
Scientist II, N.A.C.A. (Cleveland). 

Tunison, James B., Flight Test Engi- 
neer, Republic Aviation Corp. 


Transferred to Technical Member 
Grade 


Adkisson, Robert Eugene, ‘‘B’’ Drafts- 
man, Douglas Aircraft Co., Inc., (El 
Segundo). 

Allison, Martin S., Designer, Northrop 
Aircraft, Inc. 

Andrews, Harold, B.M.E., Jr. Engineer, 
Boeing Airplane Co. (Seattle). 

Badewitz, Charles J., B.S. Ae.E., Jr. 
Research Engineer, Research Foundation, 
Washington University. 

Blau, William. 

Bowton, James Russell, B.S. in Ae.E., 
Jr. Engineer, Boeing Airplane Co. 
(Seattle). 

Brodsky, Robert F., M.Ae.E., Instruc- 
tor in Mechanical Engineering, New York 
University. 

Burkholder, James Raymond, A.A. in Ae. 
E., Flight Test Analyst, Ryan Aero. Co. 

Cornford, Marvin Gene, Engineering 
Draftsman ‘‘B,’’ Northrop Aircraft, Inc. 

Criswell, Fay V., Draftsman ‘B,”’ 
Northrop Aircraft, Inc. 

Cummings, Robert Lee, B.S., Jr. Engi- 
neer, Lewis Flight Propulsion Lab., 
N.A.C.A. (Cleveland). 

Des Jardins, Paul Russell, B.S. in 
Ae.E., Lab. Asst., Aircraft Ignition De- 
velopment Section, General Electric Co. 

Dodson, Gerald Edwin, 
Northrop Aircraft, Inc. 

Drozdziel, Marion John, B.S. in M.E., 
Stress Analyst, Curtiss-Wright Corp. 
(Columbus). 

Dumond, Ned E., Engineering Drafts- 
man, Northrop Aircraft, Inc. 


Duvivier, Jean F., Bacc. de Mathe- 
matiques. 


Designer, 


LAS. NEWS 


Eidson, Theodore Harry, B.S. in Ae.E., 
Graduate Student, Iowa State College. 

Eslinger, Norman F., B.S., M.E. (Aero.), 
Stress Analyst, McDonnell Aircraft Corp. 

Farris, Edsel S., B.S. in Ae.E., Jr. Engi- 
neer “‘B,’”’ Propulsion Development Sec- 
tion, Boeing Airplane Co. (Seattle). 

Frank, Nathan Joseph. 

Grubin, Carl M., B.A.E., Research 


Asst. & Student, Polytechnic Institute of 
Brooklyn. 


Hateley, James Charles, B.E., Aero. 
Engineer, Flight Test, Douglas Aircraft 
Co., Inc. (Santa Monica). 

Hutchison, Charles M., Jr., M.S. in 
Ae.E. 

Joppa, Robert Glenn, B.S. in Ae.E., In- 
structor & Research Assoc., Aero Lab., 
University of Washington. 


Kavanau, Lawrence L., B.S.E. (Aero.), 
Research & Lab. Asst., Aero. Dept., Uni- 
versity of Michigan. 

Kolaga, Steward R. 

Krebes, Joseph I., B.S. Ae.E. 


Lane, Dean S., Ae.E., Research & De- 
velopment Engineer, Goodyear Aircraft 
Corp. 

Lehmann, E. C., B.S. in Ae.E., Lt., 
U.S.A.F.; Project Engineer, Air Materiel 
Command, Wright-Patterson Air Force 
Base. 

Lerner, Eugene, B.Ae.E., Jr. Aerody- 
namics Engineer, Chase Aircraft Co., Inc. 

Linardos, Nickolas John, Engineering 
Draftsman, Northrop Aircraft, Inc. 

Lucas, Robert George, Engineering 
Draftsman ‘‘B,’’ North American Avia- 
tion, Inc. 

Luttrell, Howard M., A.A. in Ae.E., En- 
gineering Draftsman ‘‘A,’’ Consolidated 
Vultee Aircraft Corp. 

Mango, Patrick James, A.A. in Ae.E. 


McCarter, William B., B.A.Sc., Instruc- 
tor in Aircraft Design, University of 
Toronto. 

McClure, Forrest E., Engineering 
Draftsman, Northrop Aircraft, Inc. 
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Nemitz, Omer Eugene, Mathematician, 
Aerodynamics Dept., Douglas Aircraft 
Co., Inc. (Santa Monica). 

Ohman, Allan B., Engineering Drafts- 
man, North American Aviation, Inc. 

Ohlsson, Oscar O., Jr., B.S. in Ae.E., 
Engineer, Structural Test Group, Boeing 
Airplane Co. (Seattle). 

Orkin, Stanley S., B.A.E., Test Engi- 
neer, The Glenn L. Martin Co. 

Paulnock, Russell S., B.S., Aero. Re- 
search Scientist, N.A.C.A. (Langley Field). 

Peterson, Paul W., M.S. in Ae.E., Re- 
search Engineer, Well Surveys, Inc. 

Polischuk, Myroslav S., B. of A.E., Jr. 
Design Engineer, Chance Vought Air- 
craft Div., United Aircraft Corp. 

Portanova, Michael Anthony, B.Ac.E., 
Jr. Engineer, Propeller Div., Rocket Dept., 
Curtiss-Wright Corp. 

Powers, Lawrence William, B.A.E., Test 
Engineer, General Electric Co. 

Prout, Richard E., Engineer Draftsman 
“B,”’ Northrop Aircraft, Inc. 

Rudd, Gordon William, B.S. in Ae.E. & 
B.S. in Naval Science & Tactics, Project 
Engineer, Aerodynamics Div., David 
Taylor Model Basin (Washington, D.C.). 

Schier, Robert F., B.S.M.E., Mechanical 
Engineer, Engineering Development 
Dept., Babcock & Wilcox Tube Co. 

Sheckler, Ronald L., Engineering 
Draftsman ‘‘B,’’ North American Aviation, 
Inc. 

Smith, Philip L., B.S. in Ae.E., Aero. 
Engineer, Loads Div., N.A.C.A. (Langley 
Field). 

Solarz, Sanford, B. of Ae.E., Drafts- 
man, Chase Aircraft Co., Inc. 

Stillwell, Wendell H., Weight Analyst, 
Northrop Aircraft, Inc. 

Stockemer, Francis J., Flight Test 
Analyst, Lockheed Aircraft Corp. 

Wong, Robert C., B.S.Ae.E., Aero. En- 
gineer, Design, Douglas Aircraft Co., Inc. 
(Santa Monica). 

Yaeger, David J., B.S. in Ae.E., Aero. 
Engineer, Structures Research, N.A.C.A. 
(Langley Field). 


What Aeronautical Scientists Are Doing 


nobody knows what the eventual possibilities may be. 
In meteorology it is usually inaccurate to say that it is 
impossible to produce a weather condition artificially. 
Most weather conditions are the result of relatively 
simple elementary physical processes, and it is the com- 
bination of these elements on a vast scale in the free 
atmosphere that makes them complex and usually out 
of reach of artificial controls in everyday practice. It is 
therefore better to say that this or that method of 
weather ‘‘control’’ is practicable or impracticable rather 
than possible or impossible. An estimate of the factors, 


About the Weather 


(Continued from page 26) 


the size and forces involved in storms and the cost and 
consequences of large-scale weather control, leads to the 
belief that this will not be a general solution to the 
weather problems of aviation. 
certain local conditions of weather under special circum- 
stances, such as fog dispersal at main airport terminals, 
will no doubt be practicable and worth-while, but the 
applications will certainly have practical limitations. 
A brief view of certain weather research plans and 
prospects was given, with reference to the “57” 
thousand varieties of ‘‘three-dimensional weather.” 


Artificial control of 
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Just flip a switch 
... the J & H D-4 
finds hydraulic locks. 


Banish this 


nuisance and hazard. 


Lower your costs with 


JACK & HEINTz 


Sp Dependable 
Ut imple and safe to check an engine 


Aircraft Products 
for hydraulic lock with the J&H D-4 Engine 


Turning Unit. This unit, comprising an elec- 
tric motor, flexible shaft and gearbox, engages None of the nuisances or hazards of having 


the starter and turns the engine slowly to to turn the props by manpower. Just flip a 


detect any lock. None of the dangers of “inch- switch and the J&H D-4 does the job in a 


ing” the engine through with the starter. jiffy, at low cost. Write for free bulletin. 


Aviation Division « JACK & HEINTZ TH PRECISION INDUSTRIES, INC., Cleveland 1, Ohio 
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This Section is for the use of individual members of the Institute seeking new connections and organizations offering 


employment to aeronautical specialists. 


WANTED 


Electrical (Electronics) Engineers—Project 
Engineers, Designers, recent graduates. Me- 
chanical and Electromechanical Designers— Mini- 
mum, 3 years’ experience. Layout Draftsmen 
(Electrical)—-Minimum, 3 years’ experience design 
and layout electronic chassis. Layout Draftsmen 
(Mechanical)—Minimum, 3 years’ experience 
design and layout small mechanisms, automatic 
machinery, etc. Aerodynamicist (Aeronautical 
Engineer)—Recent graduate or experienced. 
Mechanical engineering ability helpful. Elec- 
trical (Electronics) Production and Manufactur- 
ing Engineers—For supervisory manufacturing 
and production positions. Actual electronic 
production supervision experience essential 
Field Service Men, Electronic-Electromechani- 
cal—Aviation background desirable. Recent 
graduates or experienced men. Will be trained 
at plant for field work. Single men preferred 
Liberal expense and travel allowances. Writers, 
Artists, Parts Catalog Compilers—Technical 
publications. Experience essential, preferably 
on Government manuals covering electronic de- 
vices. Inspectors, Electrical and Electronic— 
Qualified in establishing electronic inspection 
procedures. Experience essential. These men 
needed immediately for interesting and perma 
nent positions on an experimental, dévelopment, 
and production program of complex electronic and 
electromechanical equipment. Work covers com- 
puters, servos, amplifiers, instrumentation, small 
mechanisms in aircraft simulation for complex 
training equipment. Applicants should have 
college degree, equivalent experience, or both 
Interviews will be arranged. Write Personnel 
Manager, Link Aviation, Binghamton, N.Y.; 
specify particular opening, qualifications, and 
salary expected. 


Instrumentation Engineers—The Flight Test 
Division of the Naval Air Test Center, Patuxent 
River, Md., has the following vacancies: Elec- 
trical Engineer, P-4, $5,232; Mechanical Engineer 
P-4, $5,232; Mechanical Engineer P-3, $4,479.60; 
Electrical Engineer P-2, $3,727.20; Engineering 
Aide, Electrical SP-8, $3,727.20; Engineering 
Aide, Mechanical SP-8, $3,727.20. Assignments 
include strain-gage instrumentation, special flight 
installations, instrument developments, evalua 
tions, and studies. Fill out Civil Service Applica- 
tion Form 57, obtainable at local post offices, and 
forward to: Industrial Relations Division, Naval 
Air Station, Patuxent River, Md. 


Aeronautical Engineer—The Naval Air Test 
Center has an opening for an aeronautical en- 
gineer, power-plant specialist, to present courses 
of instruction on a college level in power-plant 
operation and installation and to do development 
work in the field of flight testing. Any applicant 
for this position should have at least a Bachelor’s 
Degree in aeronautical engineering plus several 
years of teaching and/or industrial experience 
Depending on the qualifications of the applicant, 
the position is either a civil service P-4 or P-5 pay- 
ing from $5,232 to $6,235 per annum. Adequate 
low-cost Government housing for the man selected 
and his family is available immediately. All 
letters should be accompanied by completed copy 
of civil-service application form 57 obtainable 
from your local post office. Letters of applica- 
tion for this position should be addressed to: 
Director, Test Pilot Training Division, Naval Air 
Test Center, Patuxent River, Md. 


writing to the Secretary of the Institute 


Rocket Designer—Position available for grad- 
uate engineer experienced in development of 
rocket motor and missile launching equipment. 
Salary open. Personnel Office, Hughes Aircraft 
Company, Florence Ave. at Teale St., Culver 
City, Calif. 

Industrial Engineer—U.S. Civil Service Grade 
P-5, starting salary $6,235.20 per year. Basic 
Requirements: A graduate engineer, experienced 
in methods, cost control, and budgeting work. 
Will be expected to initiate studies and work 
with cognizant department heads toward more 
efficient use of research and development and 
support funds through improvement of organiza- 
tion and improved use of man power. Will 
initiate and supervise maintenance of work 
measurement and progress record programs. 
Applications for the above position should be 
filed with the Executive Secretary, Navy Depart- 
ment, Joint Board of U.S. Civil Service Examin- 
ers, 1030 E. Green St., Pasadena 1, Calif. 

Thermodynamicist; Flutter Engineer—M.S. 
in engineering, with some training in aeronautics. 
Thorough mathematical background, working 
knowledge of compressible fluids, engineering 
thermodynamics and heat transfer, experience in 
gas-turbine work preferred. For analysis and 
development work on engines for advanced 
military aircraft. Also Flutter Engineer: A.E. 
graduate with several years’ experience in flutter 
and vibration problems. Salaries commensurate 
with training and experience. Please include 
complete summary in reply to Engineering 
Personnel Office, North American Aviation, 
Inc., Los Angeles Airport, Los Angeles 45, Calif. 

Aeronautical Engineers—Fairchild Aircraft 
Division, Hagerstown, Md., has vacancies in its 
Engineering Department at Hagerstown and also 
branch engineering office, Washington, D.C., for 
engineering draftsman, layout engineers, aero- 
dynamicists, electrical engineers, structures, and 
research engineers (with Ph.D. in Math or 
Physics). For immediate details write Employ- 
ment Manager, Fairchild Aircraft Division, 
Hagerstown, Md. 

Engineers—Engineering draftsmen, engineering 
designers, and aerodynamicists for research and 
development work on B-36, world’s largest 
bomber, and other advanced Air Force designs. 
Positions are also available for tooling personnel. 
Write for application blank to Engineering Per- 
sonnel Office, Consolidated Vultee Aircraft Cor- 
poration, Fort Worth, Tex. 

Research Engineer—For analysis of internal 
flow conditions and stress design of motor cases 
for jet propulsion devices. Five to 15 years of 
technical experience preferred. Jet propulsion ex- 
perience helpful but not necessary. Problems in- 
volve knowledge of some thermodynamics, fluid 
flow, and stress analysis. This represents an 
opportunity with a young and rapidly growing 
activity. Salary offered will depend on experi- 
ence. Write to: Thiokol Corporation, Elkton 
Division, Box 244, Elkton, Md. 

Organic, Inorganic, and Physical Chemists— 
Immediate openings. Ph.D.’s preferred. Men 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 
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Any member or organization may have requirements listed without charge by 


with firm background in the following; formula- 
tion development, chemical kinetics, organic syn- 
thesis, mechanisms of reactions, inorganic syn- 
thesis, mathematics, thermochemical measure- 
ments, physical constant measurements. Appli- 
cants must furnish information concerning experi- 
ence, personal data, recent photo, required salary 
and college transcripts. All correspondence will 
be kept confidential. Apply: Aerojet Engineer 
ing Corporation, P.O. Box 296, Los Angeles 
County, Azusa, Calif. 


Aeronautical, Electronic, and Electrical En- 
gineers—The Aeronautical Structures Labora- 
tory of the Naval Air Experimental Station is 
seeking engineers in several fields for employment 
in Philadelphia, Pa. Fifteen vacancies exist for 
aeronautical, electrical, and electronic engineers 
and engineering aides. Applications are desired 
from persons who have had training and ex- 
perience in the fields of engineering described be- 
low. Applications for the positions should be 
made on Standard Form 57, available at any first- 
or second-class post office, and should be mailed 
to Industrial Relations Officer, Naval Air Ma- 
terial Center, U.S. Naval Base Station, Phila- 
delphia 12, Pa. Aeronautical Engineers (Struc- 
tures)—Structural development and flight tests. 
Analysis of loads in aircraft components imposed 
by high air speeds and accelerations; static and 
dynamic testing of aircraft structural features; 
development of test equipment, methods, and 
procedures; analysis of data; and preparation of 
reports. Six P-1 grades at $2,974.80 per year and 
three P-2 grades at $3,727.20 per year are open. 
Electrical and Electronic Engineers—To develop, 
evaluate, and operate special laboratory and 
flight-test equipment. Includes direct and remote 
recording (Telemetering) equipment, the pickup 
instruments, such as strain gages, accelerometers, 
air-speed indicators, altimeters, etc. One P-1 
grade at $2,974.80 per year, two P-2 grades at 
$3,727.20 per year, and two P-3 grades at $4,479.- 
60 per year are open. Engineering Aides—Pro- 
vide assistance to professional engineers perform- 
ing the duties described above. Prepare sketches 
for laboratory test preparations. Provide liaison 
between laboratory and engineering offices. 
Record data such as strains and deflections. Make 
tabular calculations and prepare graphs as direct. 
One SP-5 position is open; salary $2,724 per 
year, 


Electrical Engineer—To coordinate and de- 
velop electrical equipment for rocket motor 
projects such as ignition systems, starting, instru- 
mentation, test equipment, interlock and limit 
switches; should be familiar with aircraft stand- 
ards. Address: Administrative Engineer, Rocket 
Department, Curtiss-Wright Corporation, Pro- 
peller Division, Caldwell, N.J. 


Liaison Engineer—Basically a good designer 
familiar with rocket motor development to co- 
ordinate development work of staff engineers with 
customer and contract requirements. Address: 
Administrative Engineer, Rocket Department, 
Curtiss-Wright Corporation, Propeller Division, 
Caldwell, N.J. 


Technical Writer—To prepare service, opera- 
tion, overhaul, and similar data on rocket motors 
and their associated equipment. Address: Ad- 
ministrative Engineer, Rocket Department, Cur- 
tiss-Wright Corporation, Propeller Division, Cald- 
well, N.J. 
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large volume 
print production 


Never before has a Whiteprinter been able to offer you all the 
advantages found in this new Volumatic Model 93. It is the 
last word in large volume production of high quality direct 
positive BW prints. Advance models of this machine have 
already proved that it reduces reproduction costs .. . by faster 
production, less wastage, lower maintenance, simpler operation. 


it has countless uses. The Volumartic, like other 
Bruning Whiteprinters, produces sharp, highly 
legible copies of engineering drawings and 
documents . . . anything that is printed, drawn, 
written or typed on a translucent medium. Its 
uses increase daily as more and more business 
and industries turn to the BW Process to elim- 
inate the costly practice of transcribing doc- 
uments, forms and records of all kinds. 


It is extremely versatile. The Volumatic Model 
93 produces sharp BW prints from post card 
size up to 42-inches wide and unlimited length. 
You can have light, medium or card weight 
prints ... prints on tinted stocks... prints on 
film or cloth . . . prints with colored lines. 


Anyone can operate it. The operation of the 
BW Model 93 has been simplified to the point 
where a girl can learn to operate it in less 
than an hour. 


Faster operation. The new Volumatic produces 
BW prints up to 105 square feet a minute 
at normal operating speeds. The prints are de- 
livered dry and ready for instant use. 


Completely odorless. The BW Process is com- 
pletely odorless. BW machines do not require 
outside ventilation or exhaust ducts. They can be 
installed anywhere without offense. 


it is mobile. There are no pipe or plumbing 
connections to tie this machine to one spot. It 


SS can be moved easily to convenient locations. 
=== gai 


Uniform quality control. BW Model 93 auto- 
matically and instantaneously coordinates de- 
veloping and printing speeds. Changes in 
printing speed never result in over or under 
developed prints. A further safeguard to quality 
is Bruning’s built-in constant voltage trans- 
former which assures uniform operation of the 
machine although line voltages may vary from 
190 to 250 volts AC. 


Sead today for full information. Let us 


send you a complete 
file of literature de- 
scribing the new BW 
Model 93 and the 
BW mediums you can 
use with it. See for 
yourself the extreme 
versatility, economy 
and speed of this 
machine. There is no 
obligation. 


Charles Bruning Company, Inc. 


4720-48 West Montrose Avenue, Chicago 41, Ill. 


RUNING 
HITEPRINTER 


VOLUMATIC MODEL 93 


New York + Chicago + Los Angeles + and 11 other cities 


Other Bruning products you should know about — Drafting Machines 
Sensitized Papers & Cloth + Tracing Papers + Erasing Machines + Drafting Room 
Furniture + Slide Rules + Surveying Instruments + and many other products. 


Aircraft Dynamics Engineers—For research. 
work on subsonic and supersonic flutter, vibration, 
dynamic loads, stability and control of super. 
sonic missiles, and helicopter dynamic problems, 
Applicants must have good background in funda. 
mentals of applied mechanics and mathematics, 
Advanced degree or previous experience in field is 
essential. Salaries commensurate with training 
and experience. Cornell Aeronautical Labora- 
tory, Employment Office, 4455 Genesee St, 
Buffalo 21, N.Y. 

Helicopter Engineer—Experience in helicopter 
aerodynamics and stress analysis required. Apply 
in writing with a résumé of experience and educa. 
tion to American Helicopter Company, 900 N. La 
Brea Ave., Inglewood, Calif. 


AVAILABLE 


942. Gas Dynamicist—B.S. and M.S. in MB, 
from M.I.T. Age 30. Advanced fluid mechanics, 
heat transfer, and thermodynamics. Experience 
in analysis, research and development of jet pro- 
pulsion power plant. Desires permanent and 
responsible position, possibly with opportunity to 
continue work toward D.Sc. 


Available by Sum- 
mer, 1949 


941. Aerodynamic and Flight Test Engineer— 
B.Ae.E. from New York University. Now taking 
Masters Degree in M.E. at University of Pennsyl- 
vania. Some experience at flight-test data evalua- 
tion, flight-test instrumentation, and aerodynamic 
performance analysis. Desires position as Junior 
Engineer at location that will permit continua- 
tion of graduate studies. Single; age 20 

940. Aeronautical Engineer—B. Aero. E., 
1938. Ten years’ experience in aircraft produc- 
tion, material, new design, and sales engineering. 
Past 3 years domestic and foreign sales contact 
work; has supervisory and _ public 
experience 


relations 


939. Aeronautical Instructor—Administrator 
—Unusual background: Degree in physics 
major in chemistry, Johns Hopkins 
years teaching and administrative 


also 
Three 
experience, 
U.S.A.F. technical schools in engine test, car- 
buretion specialization, flight-line maintenance 
Instructor in aviation mechanics for the Brazilian 
Air Force and assistant chief of the Engineering 
Projects Division for the Brazilian Ministry of 
Aeronautics, serving as administrative chief of 
400 Brazilian technicians. Considerable  ex- 
perience in personnel administration in the 
U.S.A.F. as civilian chief instructor and also as 
engineer in Brazil. Has just returned from a 3- 
year stay in South America. This last year 
spent only in traveling and observing all South 
American countries. Can speak and write fluent 
Portuguese and Spanish. Any location. 

938. Personnel Manager—B.S. Ae.E. and 
M.S. in Industrial Psychology, both Purdue 
Two years engineering department international 
air line. Present position—personnel manager, 
West Coast firm. Location open 

937. Aeronautical Engineer—Swedish aircraft 
engineer who visited U.S.A. during 8 months in 
1947 wants to come back. Head of Air Force proj- 
ect group, experienced in transonic and research 
aerodynamics, stress analysis, and project engi- 
neering. Eight years’ experience inteaching. Ad- 
vanced degree in aeronautical engineering 1945 at 
the Royal Institute of Technology in Stockholm 
(Civilingenjor). Age 31; married. 

936. Management or Executive Engineer— 
Graduate Engineer, age 37, with over 13 years 
of aircraft experience on Navy airplanes with one 
company. Background involves: approximately 
7 years’ experience in stress, analysis, airplane 
structural design and testing including responsible 
charge of the stress analysis section; over 5 years 
in project engineering work in charge of the de- 
sign and development of an experimental and 
major production Navy airplane, including broad 
engineering administrative and supervisory ex- 
perience in responsible charge of all design de- 
velopment work and customer contact on several 
airplane designs; over a year’s experience in @ 
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PERSONNEL 


manufacturing supervisory capacity. Desires a 
responsible position with an aircraft manufacturer 
or allied industry seeking management or execu- 
tive talent. 

934. Instrumentation and Liaison Engineer— 
Twelve years’ all-around experience on experi- 
mental reciprocating type aircraft. Three and 
one-half years specializing on development, manu- 
facturing, and installation of special instrumenta- 
tion for experimental jet aircraft. Some experi- 
ence on instrumentation on guided missiles. 
Desires position on West Coast or in South in 
related work. Single, age 29; ° ree to travel; 
would consider service engineering position. 

932. Engineering, Management, or Adminis- 
tration—B.S. in M.E. and Master Degree in A.E. 
Over 20 years’ experience in aircraft and missile 
design, manufacture, and flight test involving 
c.A.A., Army, and Navy. Directly responsible 
for design of at least eight airplanes. Detail ex- 
perience includes 13 years of stress analysis, 
project design, testing, flight test. The last 7 
years of this period supervised all of the above in 
capacity of chief engineer. Factory manager re- 
sponsible for planning, tooling, and production 
for 3 then 
Manager of divisions of two large corporations 


years, assistant general manager 


for the last 5 years. Desires responsible position 
as engineering or management executive. 

in M.E. (Aero- 
Four years’ experience; 
1 year in stability research in a N.A.C.A. wind 


931. Engineer-Lawyer—B.S. 
nautical Option) in 1942. 


tunnel; 3 years in the Navy as maintenance of 
aircraft and in BuAer as assistant on a design 
desk. Will graduate from Stanford Law School, 
May, 1949 
grounds will be useful. 


Desires position in which both back- 
Prefers West Coast. 

929. Aeronautical Engineer—Fourteen years’ 
experience, last 10!/2 in aircraft design. B.S. in 
M.E. 1934 from Guggenheim School of Aero 
nautics of New York University. Has held 
position as designer, project engineer, chief aero- 
dynamicist, and acting chief engineer and has 
been active in design of metal and wood aircraft 
for Navy and civil use, helicopters, and propellers. 
Desires responsible position requiring imagination 
and activity. East Coast preferred. 

928. Aeronautical Operations Engineer—Just 
completed installation of passenger and cargo 
South America. Efficient, capable 
operations engineer with an outstanding record. 
Winterization expert and specialist on sub-zero 
operations. Former superintendent U.S. Air 
Mail. Capable of supervising flight-test opera- 
tions or assuming position as assistant to busy 
Former general manager of air line. 


service in 


executive. 


927. Management, Engineering Administra- 
tion—Age 46, born New York; 2 years Rens- 
selaer Polytechnic Institute; 2 years University of 
Virginia; special courses civilian and service 
Approximately 9 years’ aircraft con- 
struction with four aircraft concerns; 8 years’ ad- 


schools 


ditional as naval officer assigned as the Bureau of 
Aeronautics Representative at three major air- 
craft plants. Associate Fellow I.A.S., Member 
A.S.C.E., Theta Tau, Rensselaer Society of Engi- 
neers, Phi Delta Theta. 

926. Manufacturers Representative—Aero- 
nautical operations engineer, highly capable sales 
and technical representative. Twenty-five years 
in aviation field. Well and favorably known to 
most aircraft manufacturing and aircraft operat- 
ing executives 
nautics 


Has outstanding record in aero 
Recently operating in South America. 
Prefers Pacific Coast assignment, but will con 
sider Eastern connection. 


925. Research Associate Professor 
university 


-Six years’ 
training as aeronautical engineer. 
Five years in design and production of Navy air- 
craft; 3 years’ teaching combined with experi- 
mental research. Desires permanent position as 
research supervisor and graduate teaching op- 
portunity. Special field—supersonic and trans- 
onic aerodynamics, Family housing essential. 
924. Engineer—Graduate (Majors in Physics 
and Mathematics) of University of California. 
One year’s graduate work in Physics. Five years’ 


experience as a stress analyst and dynamicist in 
aeronautical engineering. 

923. Writer, Technical or Advertising—Will 
help sell product, proposal, or idea by writing 
ads, booklets, promotional letters, publicity 
articles, or reports; will edit, ghost-write, or col- 
laborate on technical articles. Writes technical 
descriptions that are easy to understand by non- 
technical men. Experienced engineer, able to 
see things from prospect’s point of view, analyze 
products, pick out points that appeal, and present 
them in manner that invites action. Full or part 
time. 

922. Engineer, Sales or Administrative—B.S. 


in Mechanical Engineering; 32 years of age; 


single; 10 years’ experience, of which last 6 in 
various aircraft engineering capacities; former 
officer Marine Corps aviation, licensed pilot 


Will consider any offer in excess of $6,000 per 
annum, will furnish complete details of experience 
and recommendations immediately upon request. 


® Gas Turbine 
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Stampings 
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920. Aeronautical Engineer—Wind-Tunnel 
Assistantship and M. S. in Aeronautics, Cal Tech. 
Nine years’ experience all phases of aerodynamics 
including performance, stability, flight-test, pre- 
liminary design. Specializing in wind-tunnel 
testing including model design, preparation of 
programs, testing and tunnel operation, analysis 
of results, and company representation for air- 
craft and missile projects. 


919. Industrial and Aeronautical Engineer— 
B.S. in Mechanical and Electrical Engineering; 
2 years’ postgraduate aeronautical engineering. 
Twenty-one years’ naval aviator; wide experi- 
ence operating, maintenance, and overhaul vari- 
ous type aircraft and engines. Retired as Com- 
mander, U.S.N. Four years’ shop superintendent 
in factory manufacturing aircraft and aircraft 
engines. Five years’ quality manager for one of 
the largest aircraft manufacturers. Desires posi- 
tion as quality manager or manufacturing execu- 
tive. 


B-36 DISTRIBUTOR ASSEMBLY 
HEATED AIR DE-ICING 

CURTISS-WRIGHT 

PROPELLER ASSEMBLY 


H. AIRCRAFT COMPANY 
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YOU'VE GOT IT — WITH A “CAL-AERO TECH” GRADUATE 
—— DESIGNERS AVAILABLE 
Immediately useful, without break-in 
EXPERIENCE 
4000 hours on board and in aircraft shops, with fundamentals and actual 
work assignments under supervision of Aircraft Factory Experienced 
Designers—Specializing in design of component parts—proficient in 
layout, strength checking and manufacturing process analysis. 
HIRE A“CAL-AERO” GRADUATE—HE’LL DELIVER THE GOODS 
NEW CLASS GRADUATES EACH MONTH 
Serving DOUGLAS « LOCKHEED - NORTH AMERICAN + BOEING 
NORTHROP « CURTISS-WRIGHT CONVAIR RYAN 
AIRESEARCH and MANY OTHERS 
PHONE OR WRITE 


CAL-AERO TECHNICAL INSTITUTE 
GRAND CENTRAL AIR TERMINAL + GLENDALE 1, CALIF. 


DEPENDABILITY 
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OPENINGS FOR 
DESIGN ENGINEERS 


We have several immediate openings for design or 
development engineers. Mechanical and electrical 
engineers with considerable experience in design of 
instruments or control preferred. Excellent opportuni- 
ties with leading manufacturer of automatic controls. 
Attractive salary. Location: Minneapolis. Contact 
J. A. Johnson, Employment Office, Minneapolis- 
Honeywell Regulator Company, 4th Avenue and 28th 
Street, Minneapolis 8, Minnesota. 


GASKETS 


Are important in an aircraft engine. 
Our VELBESTOS 170-1 conforms to 
AMS specification 3232E. 


May we send samples for experimental purposes? 


THE VELLUMOID COMPANY 


Worcester 6, Mass. 


Aerodynamicist: For preliminary design group study- 
ing new types of aircraft. Four to five years’ ex- 
perience in aerodynamics, or advanced degrees with 
two to three years’ experience required. Thorough 
knowledge of compressible flow and transonic and 
supersonic aerodynamics required. 


In reply, please give resume of personal qualifica- 
tions, education, experience and salary to NEPA 
DIVISION, Fairchild Engine and Airplane Corpor- 
ation, Post Office Box 415, Oak Ridge, Tennessee. 


Aviation, Inc., needs qualified 


AERODYNAMICISTS 
THERMODYNAMICISTS 
STRESS ANALYSTS 
AIRCRAFT DESIGNERS 


experience in reply. 
Engineering Personnel Office 


NORTH AMERICAN AVIATION, INC. 
Los Angeles Airport, Los Angeles 45, Calif. 


Expanding Engineering Department of North American 


and specialists in all phases of aircraft engineering, for 
work on military projects. Please include summary of 


Experienced 
Research and Development Engineers 
Consolidated Vultee Aircraft Corporation 
offers 


Opportunities at the Ordnance Aerophysics Laboratory in 
the fields of supersonic aerodynamics, thermodynamics, 
electronics, applied mechanics, applied physics, applied 
mathematics with International Business Machines experi- 
ence, and instrument technicians. Positions are available 
in all the above mentioned fields for competent personnel. 
Salaries commensurate with ability and experience. Please 
include complete resume of experience and education in 
reply. 
Personnel Office 
Consolidated Vultee Aircraft Corporation 
Ordnance Aerophysics Laboratory 
Daingerfield, Texas 


PROJECT ENGINEERS 


Real opportunities exist for Graduate Engineers with 
design and development experience in any of the fol- 
lowing: Airplane Stability and control, Servomech- 
anisms, radar, microwave techniques, microwave 
antenna design, communications equipment, electron 
optics, pulse transformers, fractional h.p. motors. 


SEND COMPLETE RESUME TO EMPLOYMENT OFFICE 
SPERRY GYROSCOPE CO. 


DIVISION OF THE SPERRY CORP. 
GREAT NECK, LONG ISLAND 


Aircraft Engineering 


FOUNDED 1929 


The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
F.1.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 50 cents post free 
Subscription: $6.50 per annum, post free 


BUNHILL PUBLICATIONS LIMITED 
12 Bloomsbury Square London : : W.C.1 England 
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CORPORATE MEMBERS 


OF THE 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


ACADEMY OF AERONAUTICS, ENC. 
CASEY JONES SCHOOL OF AERONAUTICS 
AEROJET ENGINEERING CORPORATION 


AEROPRODUCTS DIVISION, GENERAL MOTORS COR- 
PORATION 


AEROQUIP CORPORATION 

AGAWAM AIRCRAFT PRODUCTS, INC. 

AIRBORNE INSTRUMENTS LABORATORY, INC. 
AIRCHOX COMPANY DIVISION, JOYCE AVIATION, INC. 
AIRCRAFT RADIO CORPORATION 


AIRESEARCH MANUFACTURING COMPANY, DIVISION 
OF THE GARRETT CORPORATION 


ALLIS-CHALMERS MANUFACTURING COMPANY 
ALLISON DIVISION, GENERAL MOTORS CORPORATION 
ALUMINUM COMPANY OF AMERICA 
AMERICAN AIRLINES SYSTEM 
AMERICAN BOSCH CORPORATION 
AMERICAN OVERSEAS AIRLINES, INC. 
ICELAND AIRPORT CORPORATION (SUBSIDIARY) 
AMERICAN PHENOLIC CORPORATION 
ASSOCIATED AVIATION UNDERWRITERS 
ATLAS SUPPLY COMPANY 
BEECH AIRCRAFT CORPORATION 
BELL AIRCRAFT CORPORATION 
BENDIX AVIATION CORPORATION 


BENDIX INTERNATIONAL DIVISION 
BENDIX PRODUCTS DIVISION 
BENDIX RADIO CORPORATION 
ECLIPSE-PIONEER DIVISION 
FRIEZ INSTRUMENT DIVISION 
PACIFIC DIVISION 
SCINTILLA MAGNETO COMPANY 
THE BG CORPORATION 
BOEING AIRPLANE COMPANY 
SEATTLE DIVISION 
WICHITA DIVISION 


BREEZE CORPORATIONS, INC. 
AIRCRAFT STANDARD PARTS COMPANY, INC. 
ALDRICH COMPANY 
ANDERSON STOVE COMPANY, INC. 
FEDERAL LABORATORIES, INC. 
FOUNDRY SERVICE, INC. 
CAL-AERO TECHNICAL INSTITUTE, A DIVISION OF 
GRAND CENTRAL AIRPORT COMPANY 
CANADAIR, LTD. 
CESSNA AIRCRAFT COMPANY 


CHANDLER-EVANS DIVISION, NILES-BEMENT-POND 
COMPANY 


CHASE AIRCRAFT COMPANY, INC. 

CHASE NATIONAL BANK OF THE CITY OF NEW YORK 

THE CLEVELAND GRAPHITE BRONZE COMPANY 

THE CLEVELAND PNEUMATIC TOOL COMPANY 
AUTOMOTIVE-AIRCRAFT DIVISION 


CLIFFORD MANUFACTURING COMPANY, DIVISION OF 
STANDARD-THOMSON CORPORATION 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
FORT WORTH DIVISION 
STINSON AIRCRAFT DIVISION 
CONTINENTAL MOTORS CORPORATION 
CURTISS-WRIGHT CORPORATION 
AIRPLANE DIVISION 
PROPELLER DIVISION 


WRIGHT AERONAUTICAL CORPORATION DIVISION 
DOAK AIRCRAFT COMPANY, INC. 


DOELCAM CORPORATION 
DOUGLAS AIRCRAFT COMPANY, INC. 


EL SEGUNDO PLANT 
LONG BEACH PLANT 
SANTA MONICA PLANT 


THE DOW CHEMICAL COMPANY 
DZUS FASTENER COMPANY, INC. 
EASTERN AIR LINES, INC. 
EATON MANUFACTURING COMPANY 
DYNAMATIC CORPORATION (SUBSIDIARY) 
EATON-WILCOX-RICH LTD, (SUBSIDIARY) 
THOMAS A. EDISON, INCORPORATED, INSTRUMENT 
DIVISION 


EDO CORPORATION 

ELASTIC STOP NUT CORPORATION OF AMERICA 

ELECTROL INCORPORATED 

ETHYL CORPORATION 

FAIRCHILD CAMERA & INSTRUMENT CORPORATION 
FAIRCHILD AERIAL SURVEYS, INC. 

FAIRCHILD ENGINE AND AIRPLANE CORPORATION 
AL-FIN DIVISION 
FAIRCHILD AIRCRAFT DIVISION 
FAIRCHILD PERSONAL PLANES DIVISION 
FAIRCHILD PILOTLESS PLANE DIVISION 
NEPA DIVISION 
RANGER AIRCRAFT ENGINES DIVISION 
STRATOS CORPORATION (SUBSIDIARY) 


FEDERAL TELEPHONE AND RADIO CORPORATION 
ELECTRIC MANUFACTURING COMPANY, 


FEDERAL TELECOMMUNICATION LABORATORIES, 
INC. (PARTIAL SUBSIDIARY) 
GENERAL ELECTRIC COMPANY 
AIRCRAFT GAS TURBINE DIVISION 
AVIATION DIVISIONS 
GENERAL TIRE AND RUBBER COMPANY OF CALI- 
FORNIA, RESEARCH AND DEVELOPMENT DIVISION 
THE B. F. GOODRICH COMPANY 
THE GOODYEAR TIRE & RUBBER COMPANY 
GOODYEAR AIRCRAFT CORPORATION 
GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
W. & L. E. GURLEY 
INSURANCE COMPANY OF NORTH AMERICA COM- 
PANIES 


INSURANCE COMPANY OF NORTH AMERICA 


THE ALLIANCE INSURANCE COMPANY OF PHILA- 
DELPHIA 


PHILADELPHIA FIRE AND MARINE INSURANCE 
COMPANY 


INDEMNITY INSURANCE COMPANY OF NORTH 
AMERICA 


THE INTERNATIONAL NICKEL COMPANY, INC. 

IRVING AIR CHUTE COMPANY, INC. 

JACK & HEINTZ PRECISION INDUSTRIES, INC. 

JOHNS-MANVILLE SALES CORPORATION 

WALTER KIDDE & COMPANY, INC. 

KOLLSMAN INSTRUMENT DIVISION, SQUARE D COM- 
PANY 


LAVELLE AIRCRAFT CORPORATION 

LEAR INCORPORATED 

LEBANON STEEL FOUNDRY 

LINK AVIATION, INC. 

THE LIQUIDOMETER CORPORATION 

LOCKHEED AIRCRAFT CORPORATION 
AIRQUIPMENT COMPANY (SUBSIDIARY) 
LOCKHEED AIR TERMINAL (SUBSIDIARY) 


LOCKHEED AIRCRAFT OVERSEAS CORPORATION 
(SUBSIDIARY) 


LOCKHEED AIRCRAFT SERVICE, INC. (SUBSIDIARY) 
LONGINES-WITINAUER WATCH COMPANY, INC. 
THE GLENN L. MARTIN COMPANY 

GLM CHEMICAL DIVISION 

ROTAWINGS DIVISION 


WARREN McARTHUR CORPORATION 
McDONNELL AIRCRAFT CORPORATION 


MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
BROWN INSTRUMENT COMPANY (SUBSIDIARY) 
MOORE DROP FORGING COMPANY 
NATIONAL CITY BANK OF NEW YORK 
NATIONAL CREDIT OFFICE, INC. 
NORTH AMERICAN AVIATION, INC. 
NORTH AMERICAN AVIATION, INC., OF TEXAS - 
NORTHROP AIRCRAFT, INC. 
NORTHWEST AIRLINES, INC. 
OWENS-CORNING FIBERGLAS CORPORATION 
PAN AMERICAN WORLD AIRWAYS SYSTEM 
THE PARKER APPLIANCE COMPANY 


PESCO PRODUCTS DIVISION, BORG-WARNER COR- 
PORATION 


PHILLIPS PETROLEUM COMPANY 
PURE OIL CO. 
RADIOPLANE COMPANY 
REPUBLIC AVIATION CORPORATION 
A. V. ROE CANADA LIMITED 
JOHN A. ROEBLING’S SONS COMPANY 
ROHR AIRCRAFT CORPORATION 
RYAN AERONAUTICAL COMPANY 
SHELL OIL COMPANY, INC. 
SIMMONDS AEROCESSORIES, INC. 
SOCONY-VACUUM OIL COMPANY, INC. 
SOLAR AIRCRAFT COMPANY 
SPERRY GYROSCOPE COMPANY DIVISION OF THE 
SPERRY CORPORATION 
SQUARE D COMPANY 
STANDARD OIL COMPANY OF CALIFORNIA 
STANDARD OIL COMPANY (INDIANA) 
STANDARD OIL COMPANY OF NEW JERSEY 
TELECOMPUTING CORPORATION 
THE TEXAS COMPANY 
THOMPSON PRODUCTS, INC. 
TINNERMAN PRODUCTS, INC. 
UNION CARBIDE AND CARBON CORPORATION 
BAKELITE CORPORATION 
ELECTRO METALLURGICAL COMPANY 
HAYNES STELLITE COMPANY 
THE LINDE AIR PRODUCTS COMPANY 
NATIONAL CARBON COMPANY, INC, 
UNITED AIR LINES, INC. 
UNITED AIRCRAFT CORPORATION 
CHANCE VOUGHT AIRCRAFT DIVISION 
HAMILTON STANDARD PROPELLERS DIVISION 
PRATT & WHITNEY AIRCRAFT DIVISION 
SIKORSKY AIRCRAFT DIVISION 
UNITED AIRCRAFT EXPORT CORPORATION 
UNITED AIRCRAFT SERVICE CORPORATION 
UNITED STATES AVIATION UNDERWRITERS, INC. 
UNITED STATES RUBBER COMPANY 
DOMINION RUBBER COMPANY, LTD. 
VICKERS, INC. 
WARNER AIRCRAFT CORPORATION 
THE WEATHERHEAD COMPANY 
ANGOLA, INDIANA DIVISION 
COLUMBIA PRODUCTS DIVISION 
HOUMA DIVISION 
THE WEATHERHEAD COMPANY OF CANADA 
(SUBSIDIARY ) 


WESTINGHOUSE ELECTRIC CORPORATION 
AVIATION GAS TURBINE DIVISION 
INDUSTRIAL ELECTRONICS DIVISION 
MARINE & AVIATION SALES DEPARTMENT 
SMALL MOTOR DIVISION, AVIATION SALES 
WESTON ELECTRICAL INSTRUMENT CORPORATION 
WYMAN-GORDON COMPANY 
YOUNG RADIATOR COMPANY 
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N° better words describe the tremendously pow- 

erful Martin AM-1 Mauler . . . carrying more 
than 9,000 lbs. of destruction in this startling flight 
photograph! Three full-size torpedoes, 12 rockets 
and four 20 mm. aerial cannon make up its payload. 
The Mauler’s all-up weight as photographed is 
25,520 lbs.—well in excess of ordinary twin-engine 
airliners. Yet the almost unbelievable payload pic 
tured is considerably less than the maximum possible 
for the single-engine, one-man airplane—with max- 
imum take-off weight over 29,000 pounds and top 
payload close to 6 tons! 

Fresh from successful carrier tests aboard the 
U.S.S. Kearsage, these mighty Maulers are the 
Navy's largest, fastest, most heavily armed carrier- 
based, dive-torpedo bombers. Powered by a 3000- 
horsepower Pratt & Whitney Wasp Major engine, 


The Martin AM-{ Mauler Attack Plane, dubbed ‘“‘Able Mabel” by men of the fleet 


ROUGH, TOUGH. 


..and TERRIFIC! 


most powerful conventional engine in service to- 
day, they have the range to carry out their assigned 
missions. More than 100 hard-hitting Maulers have 
been delivered to the Navy. 

The Mauler takes its place in a long line of great 
planes Martin has been building for our armed ser- 
vices since 1913. Planes that rank high in Martin's 
40-year history of building air power to serve the 
nation, air transport to serve its people! 

The Glenn L. Martin Company, Baltimore 3, Md. 
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A 
Aeronautical Engineering 49 
Aeroproducts Division, General Motors Corporation. ... 
Airborne Accessories Corporation. 
AiResearch Manufacturing Company Division, The Garrett 
Aluminum Company of America. 5¢,.53 
Aviation Maintenance 9 
B 
Baldwin Locomotive Works, The..........+sseeeeees 66 
Bendix Aviation Corporation, Eclipse-Pioneer Division.. 73 
Brush Development Company, The.........-+.+eeee- 64 
Bunhill Publications Limited. 96 
Clifford Manufacturing Company Division, Standard- 
Consolidated Vultee Aircraft Corporation............. 
* Curtiss-Wright Corporation, Wright Aeronautical Corpora- 
D 
Douglas Aircraft Company, Inc... 59 
E 
Eaton Manufacturing Company, Saginaw Division....... 61 


Eclipse-Pioneer Division, Bendix Aviation Corporation.. 73 
*Thomas A. Edison, Incorporated, Instrument Division... 56 


F 
Fairchild Engine and Airplane Corporation............ 78 
Foote Bros. Gear and Machine Corporation........... 100 
G 
G&O Manufacturing Company, The...............-- 88 
Garrett Corporation, The, AiResearch Manufacturing 
General; Motors Corporation, Aeroproducts Division... 
M. Giannini & Company, 88 
B. F. Goodrich Company, he, Aeronautical Division. . 


Goodyear Tire & Rubber Company, Aviation Products 


H 
I 
Imperial Pencil Tracing Cloth, Keuffel & Esser Company.. 80 
International Nickel Company, Inc., The............+. 86 
J 
Jack & Heintz Precision Industries, Inc., Aviation Division 92 
K 
Keuffel & Esser Company, Imperial Pencil Tracing Cloth.. 80 
Lockheed Aircraft Corporation... 84, 85 
M 
Glenn L. Martin Company, The.............eeeeeees 98 
Minneapolis-Honeywell Regulator Company.......... 96 
N 
North American Aviation, Inc... 96 
P 
Piasecki Helicopter 88 
Photoswitch Incorporated... . 68 
R 
Republic Steel Corporation. 16 
S 
*Sperry Gyroscope Company, Division of The Sperry 
Standard-Thomson Corporation, Clifford Manufacturing 
Combats Inside Back Cover 
*Surface Combustion Corporation, Aijircraft-Automotive 
T 
U 
United States Aviation Underwriters Incorporated....... 88 
Vv 
Ww 
% Wright Aeronautical Corporation Division, Curtiss-Wright 


* Specifications and further information on the aircraft 
products of these companies will be found in the 


1948 AERONAUTICAL ENGINEERING CATALOG 


The only publication of its kind devoted exclusively to the aircraft industry, 
this CATALOG serves as a valuable buyers’ and reference guide to sources 
and specifications on aircraft materials, parts, and accessories. 
tributed annually to Chief Engineers, Designers, Production Heads, and 
Purchasing Departments of all leading Aircraft, Aircraft Engine, Instrument, 
Accessory, and Aircraft Parts Manufacturers; 
Army, Navy, and Governmental Agencies; Research Organizations; Engi- 
neering Libraries; etc. 


It is dis- 
Air Transport Companies; 


Published Annually by 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


2 East 64th Street 


New York 21, N.Y. 
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HOW MANY CAN YOU IDENTIFY 7 


All these modern aircraft are equipped with Actuators and Power Units manufactured by Foote Bros. 


All these aircraft have made news recently. They represent 
the amazing advances that American manufacturers have 
made in the development of aircraft to solve today’s 
problems of high speed, long range and safety. 

It is significant that on all these ships actuators and 
power units manufactured by Foote Bros. aid in control 
— operating wing flaps, controlling elevons, raising and 
lowering landing gears, driving rotors. 

The extreme accuracy of the “A-Q” (aircraft quality) 
Gears utilized in these units permits high loading with 
extreme light weight. They bring new standards of speed, 
compactness, low noise level and above all, assure an 
efficiency that marks a new advance in gear design. 

The performance of these high precision gears depends 
in no small measure on the accuracy of their assembly 
and mounting. The maximum utilization of the precision 
of ““A-Q” Gears is assured in actuators and power units 
produced by Foote Bros. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. G, 4545 S. Western Blvd., Chicago 9, Illinois 


“A-Q” Gears, Actuators and Power Units pro- 
duced by Foote Bros., are found on many of the 
nation’s leading aircraft and aircraft engines. 
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